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No. 403. 


The British Empire Exhibition. 


he Exhibition at Wembley, which was recently 
opened by His Masesty me Kine, 
open until October next, 
in the 


and will remaim 
may well mark a new era 
history of the Iritish 
indeed in any country 


Never mn 
this. or in the workd. has 
there been furnished such an impressive 
lesson of the value of co-operation. The 
hearted support which the Mother 
received from the 


object 
whole- 
Country has 
Dominions, Colonies and 
Dependencies everywhere as evident as it is 
strikingly cannot but feel 
that by no means the least valuable function of the 
Empire Exhibition will he the effect that its social 
inttuences will have in perfecting the understand- 
ing hetween the component countries of thi creat 
Empire. The exceptionally fine exhibits which 
have heen set up by the Dominions, 
Dependencies 


impressive, and one 


Colomies and 
cannot fail to win admiration, as 
they will certainly demand respect, and from them 
we are able to form a true appreciation of the 
possibilities of the countries concerned, 

The spirit of co-operation is also evidenced in 
the home exhibits: generally speaking, exhibitions 
are made up of a collection of exhibits in which 
severe individuality has been the keynote, each 
exhibitor laying himself out to show to the best 
advantage his particular machine or apparatus. 
At Wembley there is a pleasing departure from 
this practice, particularly in the Palace of In- 
dustry, instead of a mass of individual 
efforts, there is to be seen a series of co-ordinated 


where, 


displays in which each industry is taking part as 
a whole, the effect being that each of the indus- 
tries concerned forms, as it were, an exhibition 
in itself, an arrangement which will be greatly 
appreciated by visitors whose main interests «re 
centred particular direction. Thus the 
chemical section is in effect a separate hall. The 
same applies to most of the other sections. Fach 
has a gallery of its own, and each is to all intents 
and purposes self-contained 

In the Palace of Engineering will be found 
undoubtedly the most comprehensive assembly of 
machinery and electrical plant which has ever been 
brought together. We must, however, not lose 
sight of the main object of the Exhibition, 7.e., 
the fostering of the trade of the British Empire, 
and one need not study the various 
exhibits to realise how vast are the resources and 
manufacturing possibilities of the Empire. Indeed, 
the visitor to the Exhibition will realise, possibly 
with some surprise, how little is the necessity to 
call in the aid of foreign countries to supply our 
needs, and how close we are to becoming a self- 
supporting and independent Commonwealth. 

Co-operation, however, must not end with the 
Exhibition, but be strengthened and furthered by 
it. The development of the resources of the 
Dominions, Colonies and Dependencies is as 
vitally important to the Mother Country as it is 
to those countries concerned. Close co-operation 
hetween the producing and consuming countries of 
the British Commonwealth can materially assist 
each other harnessing the resources 
to the mutual advantage of all concerned. 

It is interesting to note how every section of 
this impressive exhibition is dependent to some 
extent on the foundry industries, and foundrymen 
will find interesting examples of the craft in every 
corner. 


closely 
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Foundry Queries. 


Porcus Gun Metal. 

Could any of your readers elucidate the cause 
of gunmetal casting showing up porous after 
machining? Am [| right in assuming that there 
are the following four possible causes? (1) Metal in- 
sufficiently hot; (2) metal burnt; (3) casting 
with the metal too hot: and (4) sand too damp. I 
have had trouble recently with dry sand moulds. 
The metal used is from a well-known firm, and is 
supposed to be Admiralty gunmetal. Is it possible 
for the metal to be burnt in the mixing? I only 
use the ingots and runners, but I find round the 
top of the erscibles a lot of yellow scum, and it 
appears very dirty. What would be a good tux 
to use?—Woxrtep Brass Movuiper. 


Sand and Coke (Page 308, April 10). 

In reply to the query of ‘* F. G.,’’ regarding the 
ratio of iron melted, to coke consumption. 

This will depend on a number of factors :—(1) 
Size, weight and thickness of castings produced: 
(2) the type of castings made, i.e., highly machined 
or otherwise; (3) the weight of iron melted per 
day: (4) the degree of perfection demanded; (5) 
the size and type of scrap used in the charges, 

Many wild statements have been made regarding 
coke consumption, the foundries working on a 10 
to 1 ratio are most exceptional. 

Such statements are very misleading to those 
who are not conversant with foundry work. 

The following figures are the results obtained 
by melting in a 33-in. dia, cupola, in a foundry 
turning out from 20 to 25 tons per week of high- 
class engine castings weighing up to 30 ewt.:— 
One coke to 6.5 iron, including bed charge, 

The amount of sand used per ton of castings, is 
a most difficult figure to state definitely. 

Take for instance the amount of facing sand 
required for a plate 1 in. thick; if you double 
the thickness of the plate, you do not double the 
amount of facing sand. 

Often a figure that would be high for one shop 
would be low for another. 

The ratio would be somewhere between 5 to 10 
ewt. per ton of castings. 


A. J. R., Ipswich. 


Catalogues Received. 


Cast Iron Pipes.—‘The monthly stock list of cast 
iron pipes for May issued by the Staveley Coal 
and Tron Company, Limited, Chesterfield, is now 
available. 

Drying Plants.—Messrs. Keith, Blackman and 
Company, Limited, of 27, Farringdon Avenue, 
London, K.C., are circularising to the foundry 
trades their new booklet K 129. which deals with 
the drying of materials. The principle on which 
they base their drying system is the circulation 
of an ample supply of air independently control- 
led as to temperature and humidity. Whilst the 
catalogue is devoted to a variety of materials, it 
is of exceptional interest for foundrymen, The 
Humidity Table given on page 135 is worth while 
the close study of ail interested in core drying, as 
it throws light on the capacity of heated air to 
absorb moisture, 

Electrical Machinery. -\We have received from 
the General Electric Company, Limited, of Magnet 
IIouse, Kingsway, London, W.C.2, a set of cata- 
logues dealing with their products. These have 
heen prepared primarily for the Lritish Empire 
Exhibition. Seven have been received, and the fol- 
lowing titles indicate the large field of engineering 
which the G.E.C. organisation covers :—(1) Heavy 
electrical and mechanical plant: (2) turbo plant: 
(3) steam engines; (4) concentration and mining 
plant: (5) Witton A.C. motors; (6) D.C. motors; 
and (7) transformers, We understand that a 
further catalogue, one dealing with materials. 
handling plant, is also available, and probably this 
particular brochure is the most interesting for 
foundrymen. 


Institute of Metals and The Empire 
Exhibition. 


Intended primarily for the use of visitors to the 
british Empire Exhibition, the Institute of Metals 
has prepared a special booklet which, when bear- 
ing a visitor’s signature, serves as a card of intro- 
duction to the meetings of the Institute and to the 
Library of the Institute during the period of the 
Exhibition, This valuable facility is intended t 
appeal primarily to overseas visitors, who can 
obtain copies of the booklet either through their 
respective High Commissioners’ Offices in London, 
from the Secretary of the Institute of Metals. Mr. 
G. Shaw Seott. M.Se., 36, Victoria Street, S.W.1., 
or at the Exhibition, on Stand No, 237, Palace ot 
I-ngineering. 

The distribution of the booklet is not restricted 
to overseas visitors, and copies can be obtained hy 
anyone interested upon application being made in 
writing to Mr. Shaw Scott at the above address. 

The next election of members of the Institute ot 
Metals is due to take place on May 14. Persons 
then elected—their first subscriptions covering the 
specially extended period ending June 30, 1925 
will be entitled to take part in the first Empire 
Mining and Metallurgical Congress (to be held at 
Wembley from June 3 to 6), and in the London 
Meeting of the Institute, to be held in connection 
with the British Empire Exhibition from Sep- 
tember 8-11. 

On Stand No. 237 at the Exhibition—that of the 
Non-Ferrous Metal Trades Jomt Committee-—the 
Institute of Metals has an unique display in the 
Scientific Section, illustrative of the corrosion oi 
condenser tubes. The exhibit includes coloured 
diagrams showing sections of tubes and the scales 
which are formed upon them in sea water. The 
diagrams prove that the rate of corrosion of the 
tubes is mainly dependent upon the properties ot 
the scale. A set of diagrams gives the reactions, 
as a result of which scales are formed. The ways 
in which the scales may break down locally, and 
so give rise to pitting, are also illustrated. 
Actual tubes taken from commercial condensers 
are shown to illustrate each type of corrosive 
action. A novel method is shown for protecting 
aluminium from the action of sea-water, especi- 
ally under conditions in which the aluminium is 
liable to be alternately wetted and dried. A series 
of specimens is shown of aluminium protected by 
this method. A means has been found whereby 
aluminium can be rendered not only resistant to 
corrosion but also—and at the same time—can be 
coloured, thus making the metal particularly suited 
for decorative purposes. The possibilities in 
front of the new process are vast. Thus, coloured 
aluminium in thin sheets, used in place of wall 
paper, would last for years and could be washed 
down to an unlimited extent: similarly, coloured 
aluminium panelling could be used in the construc- 
tion of motor-car bodies, replacing paintwork. 


Titanium in Cast Iron. 
A writer in ‘‘ Stahl und Eisen,” dealing with the 
question of tanium in cast iron, points out that 
the effect of the element on the graphite forma- 
tion is similar to that of silicon, only much more 
intense. Percentage of graphite form is. noe 
matter what the silicon content, the higher limit 
of the precipitated graphite percentage is ex- 
ceeded when the titanium reaches 0.1 per cent. 
The mechanical properties are improved as the per- 
centage of titanium increases, the precipitate of 
graphite percentage remaining constant. 

The titanium up to 0.5 to 1.0 per cent. is not 
found in the metallic state, but as metallic aggre- 
gates. The resistance to oxidation is also improved 
by the addition of titanium to cast iron, and the 
higher percentages render it less soluble in acids 


Mr. Ben Morgan, in the absence of Sir Josep) 
Isherwood, presided last Tuesday evening at the 
first Annual Dinner of the Engineers’ Club. Mr. 
Frank Hodges, the First Civil Lord of the 
Admiralty, was the principal guest. 
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High-Temperature Growth of Special Cast Irons.” 


By Professor J. H. Andrew, D.Sc., and H. Hyman, B.Sc. (both of Glasgow). 


(Slightly 


The work embodied in this Paper relates only 
to high-temperature growth. The outstanding 
work upon this subject is undoubtedly that of 
Carpenter and Rugan,* and Carpenter.+ These 
authors believed growth to be due almost entirely 
to oxidation of the silico-ferrite, oxidation being 
brought about by the air which diffuses into the 
interior of the mass by means of the graphite 
flakes which served as the channels for conveying 
the air. They showed that white irons so long as 


they remain in that condition do not grow, nor 
did carbonless silicon irons. Whilst cognisance 


was taken of the fact that graphitisation of the 
combined carbon undoubtedly contributed towards 
the ultimate growth, attention was rightly drawn 
to the theoretical smallness of this effect. One of 
the most remarkable features of the work of these 
authors was the incompleteness of carbon elimina- 


Abridged.) 


similarly to silicon in bringing about precipitation 
of the graphite from combined carbon, The 
growth curves are shown in Figs. 1, 2 and 3; 
rig. 1 giving the increase in length, Fig. 2 


| 


Increase in length, per cent. 
| 


tion after maximum growth had taken place, 
namely, after fifty heats or so. 
I, 
No. Total C. a i GC Si. Mn. Cr. Mo. V. Ni Al 
1 3.49 0.33 3.16 1.16 0.56 — cone 
2 3.33 0.32 3.01 1.31 0.61 — 0.58 — = 
3 3.21 3.21 1.58 0.59 0.49 
4 3.26 3.26 1.37 0.56 1.19 — 
5 3.67 3.67 1.49 1.83 1.19 — 
6 3.01 0.36 2.65 1.45 0.60 0.25 
7 3.60 0.29 3.31 1.55 0.55 
8 3.44 Not estijmated 1.45 0.56 0.69 — 0.38 
9 3.89 0.31 3.58 0.43 0.68 L16 
10 3.98 0.14 3.84 0.64 0.63 — _- — — 3.07 


The present work was carried out in order to 
ascertain; (1) Whether the presence of silicon is 
a necessary factor for growth; (2) what exactly 
happens to the graphite at the end of fifty heats: 
and (3) whether growth can be mitigated or 
retarded by the presence of certain special 
elements, especially carbide-forming elements, such 
as chromium, and vanadium in small quantities. 

A series of ten castings was made in the labora- 
tory, by melting Swedish pig-iron along with the 
special elements in a 20-lb. plumbago pot, heated 
by means of a gas injector furnace. The metal 
was cast into dry-sand moulds in the form of round 
bars of 11 in. diameter, sufficient heads being left 
on the castings to produce sound sections of the 
lengths required. The bars were taken from the 
moulds when black, cut to length and machined 
so as to give uniform sections of 6 in. long and 
Z-in. diameter. The complete analysis of all bars 
is given in Table I. 

The growth experiments were carried out by 
heating and cooling the bars in an electrically- 
heated muffle furnace with an open top, the bars 
being covered lightly with ashestos wool, which 
whilst it enabled a uniform temperature to he 
attained, did not prevent free circulation of air 
throughout the furnace. The temperature of the 
furnace was raised to 900 deg. C. at each heating, 
allowed to remain at that temperature for fifteen 
minutes, and then turned off. Alteration in 
length and diameter was measured by means of a 
micrometer gauge after each heat for the first 
twenty heats, and after every third heat for the 
remaining heats. 

Discussion of Results. 

Tron No. 1, silicon 1.16 per cent., manganese 
0.56 per cent., represents a normal sample. This 
will first of all be compared with No. 7, contain- 
ing the same silicon and manganese content, and 
an addition of 2.88 per cent. nickel; No. 9 with 
silicon 0.45, manganese 0.68, and aluminium 1.16: 
and No. 10 with silicon 0.64, manganese 0.63, and 
aluminium 3.07. With the exception of No. 1, 
these irons, in addition to silicon, contain an 
element, such as nickel or aluminium, which acts 


*% A Paper read before the Spring Meeting of the Iron and Steel 
Institute. 

* Carpenter and P ugan, Journal of the Iron and Steel Institute, 
1909, No. TT. 

+ Carpenter, ihid., 1911, No. 1. 


Increase in weight, per cent. 


Increase in volume, per cent. 


Increase in volume, per cent. 
Increase in weight, per cent, 
| 


2 
| | 
Heats Heats 


Fig. 4, 


increase in weight, and Fig. 3 increase in volume, 
the percentage increase in these factors being 
plotted against number of heats. 
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The difficulty of computing true volume figures 
will be appreciated—this is, of course, owing to 
variation in diameter at different parts in the bars 
after growth; the graph is given in order that a 
rough comparison may be made with the work of 
other observers, but in considering the results of 
these tests, the length curves alone will be taken 
into account. The curves show conclusively that 
silicon is by no means the only element that will 
bring about excessive growth, aluminium possess- 


Fic, 11.— x 60. 


aluminium having the highest value and nickel the 
lowest. It has been actually found, however, that 
nickel produces the maximum growth observed in 
all the samples. The increase in weight is, more- 
over, only accounted for by assuming a large 
percentage of oxidation in the iron; this agrees 
with the views of Carpenter. 

An explanation of the cause of growth becomes 
simpler if first of all the final effects of growth 
after fifty heats are considered. Fig. 5 shows the 


Fic. 12..—x 


ing this property to almost as marked a degree: 
whilst nickel, which is in itself not a readily 
oxidisable element, increases the rate of growth 
and total growth far beyond every other element 
tried. 

It would be expected that if oxidation were con- 
fined exclusively to the graphitising element—for 
example, silicon, aluminium, or nickel—the amount 
of oxidation of these elements would be of the 
order of their respective heats of formation, 


structure of all the graphitic samples after fifty 
heats, whilst Fig. 6 is the same structure at a 
greater magnification. It was evident from these 
micrographs that the graphite flakes had been 
replaced by some form of oxide, the constituent 
which had replaced the graphite being of a light 
grey appearance, typical of oxide material. 

In order to determine the loss of carbon ocea- 
sioned by the treatment, an estimation of the total 
carbon was made. The results are given in 


yet 
4 

oe Fic, 5.—x 60. Fic. 6.—x 450. 

4 

Fic. 7.—x 60. Fic. 8.—x 60. 
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Table II, from which it is seen that in the 
graphitic irons an almost complete elimination of 
carbon has resulted. The net result of fifty heat- 
ings is then replacement of carbon, in the form 
of graphite, by oxide. 

The increase in weight and increase in length 
curves are similar in form to those of Carpenter 
and show two very definite branches, the initial 
stages of heating being characterised by a rapid 
growth, this being followed by much slower growth. 

In order to follow up the initial stages, a further 
series of bars, Nos. 7 and 10, were subjected to a 
similar treatment as before, excepting that a 
tighter covering was made for the furnace, in order 
to prevent as much as possible the formation of the 
flaky oxide on the outside of the bars, and there- 
fore enable a more accurate measurement to be 
made, allowing a true volume curve to be plotted. 
The volume and weight curves are given in Fig. 4. 
Microscopic examination was made after the fifth 
and eighteenth heats respectively, a carbon 
analysis being likewise conducted. It is seen from 
the result of carbon analysis that the graphite is 
hut slightly reduced in amount after six heats. 
After eighteen heats the fracture presented a cored 
appearance, containing a central core of about 
is -in. diameter, in which the carbon was but 
partially eliminated, and an outer ring in which 
almost complete elimination of carbon had been 
brought about. 

The microstructure of the outer portions after 
six heats was of the type shown in Fig. 7, which 


Taste IT.—Analysis of Irons after Fifty Heats. 


No. | Total carbon. | No. ae 
0.06 6 0.0) 
2 0.02 7 0.03 
3 O.11 0.05 
4 | { ring) 9 0.04 

3.08 (inner core) 10 0.04 
5 Not estimated 


Other elements all showed slight loss. 


Analysis of Irons after Different Heats (Carbon 
per cent.). 


Ei ghteenth heat. 
No. As cast. | Sixth Fifty 


heat. Outside. Inside. | Heats. 


7 3.60 | 3.29 | 0.19 | 2.77 | 0.03 
0 3.98 | 3.41 | 0.09 i6 | 0.04 


is taken from the extreme edge of one of the 
specimens. The original graphite flakes consider- 
ably enlarged, surrounded by oxidised material, 
are clearly shown in this micro. After eighteen 
heats the structure of the outside ring was similar 
to that shown in Fig. 5, whilst the structure of 
the core is shown in Fig. 8. 

From the analytical results and microscopic 
observations, it is apparent that the first, or steep 
portion of the growth curves, is due to oxidation 
of the ferrite material, and that it is not until an 
appreciable amount of oxide is formed that the 
carbon begins to be oxidised. That the second 
portion of the curve is due to carbon oxidation is 
evident from the fact that between eight and six- 
teen heats there is an actual diminution in weight 
(Fig. 4), which can only be accounted for by a 
reaction such as that suggested. In view of the 
fact that such an element as nickel promoted the 
greatest degree of growth, it is difficult to reconcile 
this excessive growth with the oxidation of the 
special element itself. Tt was noticed that in all 
the bars that grew so considerably, the graphite 
assumed a very bulky appearance after but a few 
heats. It might appear, therefore, that the large 
increase in growth of those special irons is brought 
about by the wider channels occasioned by the 
swelling of the graphite, their greater width allow- 
ing freer passages for the air into the interior of 
the specimens than in the cases in which the 
graphite flakes were relatively thin. 

With regard to the other samples experimented 
with, molybdenum (No. 2) had little or no effect. 
This was to be expected, for it is regarded as an 
element which goes into solution in the iron, and 
has little or no effect upon the carbide when in 
small quantities. Vanadium (No. 6), in’ small 
amounts, likewise was ineffective in either pro- 
moting or retarding growth. Small additions of 


chromium, either in the presence of vanadium or 
manganese, showed an appreciable retarding 
action. No. 4 with chromium 1.19 per cent. and 
manganese 0.56 per cent., and No. 5 with 
chromium 1.19 per cent., manganese 1.83 per cent., 
grew less than any other sample experimented 
with. This was to be expected, in view of the 
entire carbon content being combined. In the 
higher-chromium irons the growth curve was 
almost linear, the first portion of rapid growth 
found in the grey irons being missing. As growth 
in these irons proceeded an oxidised ring, gradu- 
ally increasing in magnitude after each heat, was 
noted; even after fifty heats a central core of more 
or less unoxidisel material still remained. The 
mechanism of growth was, however, of a similar 
character to that of the grey varieties, growth 
being preceded by graphite deposition. Typical 
micros of these irons are shown in Figs. 9, 10 and 
11. Fig. 9 is the original structure, and clearly 
shows that all the carbon is combined. Fig. 10 is 
of the outer portions after fifty heats, and shows 
oxide formation. Fig. 11, taken from the inner 
core, shows both combined and graphitic carbon. 
That graphitisation preceded growth is evidenced 
by its appearance in the central core, in which 
the carbon is but slightiy reduced from its original 
value. The authors are inclined to believe that 
this graphite forms, not through the direct decom- 
position of the iron and chromium carbides, but 
rather according te a gaseous reaction suggested 
by Honda. 

The slow deposition of graphite will in all pro- 
hability bring about an oxidation of the graphite 
at similar rates to the oxidation of the iron, the 
two reactions keeping pace with one another. 
Since the graphite flakes that form are relatively 
thin in section these will become filled with oxide, 
and serve to close up the channels for the percola- 
tion of air before the latter has had time to pene- 
trate to the centre of the mass: growth will thus 
take place in the centre portions almost entirely 
through the agency of solid oxide. 

Whilst chromium does retard very considerably 
hoth the rate of growth and the total growth, the 
practical application of chromium irons is limited 
on account of their hardness. 

Fig. 12 shows the oxide on the outer skin of 
the bars. Its penetration into the former graphite 
channels is clearly seen. 


Conclusions. 

The types of growth curves obtained by heating 
grey and white irons fifty times to 900 deg. C. are 
similar in all respects to those obtained by Carpen- 
ter and Rugan, and Carpenter. 

Nickel and aluminium, when added in sufficient 
quantities, bring about growth in a manner 
similar to that brought about by excess of silicon. 

It is suggested that these elements (nickel and 
aluminium) increase the ultimate growth and rate 
of growth, not because of their being highly 
oxidisable metals’ (nickel being less oxidisable than 
either iron or any of the special elements added), 
but rather due to their producing a coarsening 
effect upon the graphite. The graphite flakes 
becoming more bulky provide wider and deeper 
channels for the easier penetration of air. 

Growth in grey irons takes place in two definite 
stages, as found by Carpenter, the first or rapid 
stage being brought about by oxidation of the 
ferrite, the carbon being at first but slightly 
oxidised. When sufficient oxide has been formed, 
carbon then becomes oxidised, causing the entire 
channels previously occupied by graphite to 
become filled with oxide, which serves to seal them 
up. The gradual and continued growth after this 
stage has been reached can only be due to the 
slower penetration of the oxide into the body of 
the material. It seems probable that the oxide at 
the outer portions becomes converted into a higher 
oxide, which serves to further oxidise the 
unaffected portions. Whether the alleged rever- 
sible transformation, Fe,0,— 3Fe0+Fe, has any 
bearing upon growth has not been considered ; 
work is, however, in progress which deals with the 
transformations of the oxides of iron. 

Chromium when added in sufficient quantity 
(1.5 per cent.) considerably retards and reduces 
growth, but does not prevent it. Growth is always 
preceded by graphitisation. This again agrees 
with the deductions of Carpenter. 
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Transverse Test-Bars and Engineering Formulz.* 


By Gerald S. Bell, B.A. (Oxon.), and C. H. Adamson. 


(ABRIDGED. ) 


It has been said in regard to the testing of cast 
iron that nothing is certain but uncertainty, and, 
whatever truth may lie in this statement, it is a 
recognised fact that, in testing transverse test- 
bars, widely different ‘results may be obtained from 
bars of the same chemical composition. The 
nearest approach to a comparison of test-bars of 
the same chemical composition but of different 
sizes is furnished by the work of Hailstone, who, 
in a Paper before the Institute in 1914, described 
how he cast bars 2-in, x l-in. x 42-in.; broke 
these on 36-in. centres, and then cut l-in. square 
bars from the broken sections. 

The authors decided on an investigation based 
upon casting sets of transverse test-bars of 
different sizes but of the same chemical composi- 
tion, and under casting conditions as identical as 
possible. Further, it was decided that these tests 
should be duplicated by sets of bars cast 5-16-in. 
oversize and machined down to dead size. 

Dr. Richard Moldenke, in discussing Hailstone’s 
results, pointed out the importance of research 
work on comparative tests from different sized 
bars, but at the same time drew attention to the 
following points, which should be observed in such 
work, The bars should—(1) Be cast in dry sand; 
(2) not be cast horizontally; (3) be tested as cast; 
(4) be marked in the mould so that they can all 
be tested in the same position (i.e., all with fin 
in compression or fin in tension). Dr. Moldenke 
added that the best test-bar is the 1}-in. diameter 
bar, cast on end in dry sand, top poured and 
tested as cast. This size of bar was discussed as 
an International Standard at the Foundrymen’s 
Congress in Paris last September. 

The test-bars used by the authors, in the main, 
met Dr. Moldenke’s objections, and also incor- 
porated the li-in. diameter bar. The different 
sizes of bars selected were the 1-in. square, 1-in, 
diameter, and 1j-in. diameter, all on 12-in. 
centres, together with bars 2-in. x 1-in., on 36-in. 
centres. It was also decided to have bars of four 
different chemical compositions. On each of the 
four occasions when the bars of different chemical 
composition were cast care was taken to ensure 
uniformity of sand, ramming, ete. The same 
moulder prepared all the boxes, which, for drying, 
were placed in the same core oven for the same 
length of time. The rectangular bars were cast 
in sets of three in separate boxes sloping at an 
angle of about 15 deg. A distinctive mark was 
cast on the top of every rectangular bar, and all 
were broken with this mark uppermost—that is, 
with the fin in compression. The reason for this 
was to ensure as far as possible that every bar 
would be treated alike. Also Adamson (in a Paper 
before the Institute in 1906) had shown that 
transverse test-bars cast on edge on a slight slope 
gave the best results with the fin in compression, 
All the square and round bars of each set were 
cast on end in one box, three bars of each size 
being cast to obtain a fair average test, thus 
making a total of twenty-four bars for each of the 
four different chemical compositions given in the 
tables. 

The test-bar boxes were arranged within a few 
yards of the cupola. The metal was conveyed in 
hand-ladles, three ladles being used for each set, 
one for each box of rectangular bars, and the third 
for the box containing the remainder of the bars. 
A Cambridge optical pyrometer was used for taking 
the temperature readings of the metal. In each 
ladle there was a perfectly clean skin showing a 
continuous break, a fact which indicated satisfac- 
torv fluidity. 

To make sure that every test-bar from the same 
ladle of metal was of similar chemical] composi- 
tion, an analysis was taken from every single bar 
of the first set (test results for which are shown 
in Table TIT). The similarity of these results was 
within the limits of laboratory error, so 


* A Paper read before the | Spring Mee ting of the Tron and Steel 
Institute. 


throughout the rest of the work an analysis was 
taken from one bar of each size only. These 
results again proved to be similar within labora- 
tory error, showing that the analysis of the metal 
did not vary materially from ladie to ladle in the 
same set. Hence only the analysis of each set of 
bars is given in the tables, 

The following are the engineering formule 
used :— 

(1) For rectangular bars: 

2  BD,)2 


(2) For round bars: 

(D,)3 
W = 0°39p x — 

Where W = breaking centre of span; 
p = breaking stress of material, which would be 
the same for rectangular and round bars for test- 
bars made from the same cast; D, = depth, in 
inches; D, = diameter, in inches; B = breadth, 


in inches; L = span, in inches. 

Results are set out in Tables I, IT, IIT, and IV, 
which also show the casting temperature of the 
metal in each ladle and the average deflection of 


Taste [. 
Ge, Cc, Si. Ss. P. Mn. 
3.25 2.62 0.63 1.30 0.093 0.85 1.10 
Average | ‘Trans- 
Casting Dead Average | trans- verse 
No. of temp. size of | Centres! deflec- verse by 
bars. c. bar, in. tion. to dead for- 
in. in. size. mula. 
73-75 1,360 1 1 = O14 - 
79-81 1,360 1} dia. $ 0.18 3,026 
82-84 1,365 2xil 0.48 3.031 
< 
85-87 1,360 | 1» 1 0.19 - 
88-90 | 1,360 | 1 dia. =} 0.19 1,852 1,628 
1,360 1} dia. 0.19 3,636 3,200 


70 per cent. pig, 30 per cent. scrap. 


the bars. The exact size of every bar was taken 
at the point of fracture, and all actual results 
obtained for ‘‘W”’ were then converted by the 
above formula to dead-size results, even though 
the difference between actual size and dead size 
may only have been plus or minus 4,55 in. The 


Taste IT, 
TS. GO, cL. Si. Mn. 
2.99 2.24 O75 1.44 O.075 1.18 1.27 
Average | Trans- 
Casting Dead Average | trans- verse 
No. of temp. | size of | Centres! deflec- verse by 
bars. Cc, bar, in. tion, to dead for- 
} in. in. size. mula. 
1-3 1 1 12 0. 
4-6 1 dia. 0.12 
7-9 Igdia. | 0.15 
10-12 2 36) 0.41 
13-15 1 1 12) O17 
16-18 1 dia. 12 = O17 
19-21 1} dia. | 12 {= 
29-34 1 1 36) Sl 0.40 


100 per cent. same pig. 


average of the three results so obtained for each 
size of bar is shown in column 6 of each table. 
The 1-in. square bar was then taken as a standard, 


Taste IIT. 
GL, C.C. Si. Pp. Mn. 
3.27 2.60 0.67 1.67 0. 0.943 0.863 
Average | Trans-,, 
Casting Dead Average] trans- verse 
No. of temp. | size of | Centres) deflec- verse by 
bars. ile bar, in. tion, to dead for- 
in. in. size. mula. 
1,370 | 1 1 12) 0.16 2,570 
1,370 | 1 dia. 1 4) 0.15 1,757 1,491 
1,370 1} dia 0.21 3,144 2,937 
1,350 “3 36) «| 0.51 3,702 3,427 
37-39 1,370 |} 1% 1 | 12) 0.23 2,538 
40-42 1,370 | 1 dia. 12, 2) 0.18 1,881 1,472 
43-45 1,370 1} dia iz O15 3,341 2,000 
46-48 1.390 1 BL } Si 0.51 3.602 3.384 


70 per cent. pig, 30 per cent. scrap. 


and the theoretical result for each different size 
of bar was worked out by the appropriate for- 
mule. These were placed alongside results shown 
in column 6. Differences are shown in Table V 


4 ; 
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In only one case (i.e., the 2-in. x l-in. x 36-in. 
machined bars in Table LV) is there a lower actual 
test than the comparative theoretical test based 
on the formula. Speaking generally, the differ- 


Tasre IV. 


TL. GC, C.C. Si. Ss. P. Mn. 
3.24 2.92 0.31 2.85 0.051 1.16 0.79 
Average | ‘Trans- 
Casting | Dead Average | trans- verse 
No. of temp. size of | Centres} detlec- verse by 
bars. Cc. bar, in. tion, to dead for- 
in. in. size. mula. 
49-51 1,340 1 1 12) =} 0.15 1,673 --- 
52-54 | 1,340 | 1 dia. 1,249 970 
20-57 1,340 1} dia. 12 = O.18 2,254 1,914 
58-60 1,325 2 1 36) 0.33 2,465 2,231 
61-63 | 1,340 | 1 «1 | 12) 3] 0.12 1,716 
64-66 1,340 | 1 dia. 124 5) 0.09 1,221 995 
67-69 | 1340 | 1274] | 22197 | 1,962 
70-72 1.335 12 1 36) =| 0.33 2.193 2,288 


100 per cent. same pig. 
ences ‘between actual tests are in excess of the 
theoretical values by some 2 to 4 ewts., the grand 
average of all the differences heing 282 lbs. Also, 
in taking the difference between the average dead 


Taste V. 


l-in. dia. l}-in. dia. | 2-in. L-in. 
bars. bars. bars. 
Per cent. As cast— 
1.3 910 210 
1.4 219 233 35 
1.6 266 207 275 
2.8 279 340 234 
Machined— 
1.3 214 436 — 
1.4 490 323 8S 
1.6 409 44] 218 
2.8 226 235 —05 


size transverse results on as-cast and machined 

bars, the as-cast bars give higher averages than 

the machined bars in nine cases out of fourteen. 
Tensile Tests. 

To discover the effect of reduction in cross- 
sectional area of the bars as cast on the tensile 
strength of the metal of each chemical composi- 
tion, one from each set of round and square bars 


Taste VI. 


Com- Tensile 
No. of| bined Test in 
bars. car- Silicon. A B. c. tons per 
bon. Inches. sq. in 
73 0.63 1.30 1xil 0.798 0.50 14.8 
81 1} dia. 0.73 15.1 
88 1% dia. 0 85 137 
1 & 8q. 1.22 13.8 
1% dia. 1.42 12.6 
4 0.75 1.44 1 dia. 0.798 0.28 12.08 
2 0.50 11.16 
7 1} dia. 0.73 9.84 
16 1 dia. 10.38 
13 1 sq. 1.23 10.22 
19 1% dia. 1.42 9.58 
30 0.67 1.67 1 dia. 0.798 0,28 14.94 
25 Ix l 0.50 14.16 
31 14 dia. 0.7: 13.34 
40 1% dia. O85 13.98 
37 ly sq. 1.22 12.22 
43 1 fe dia. 1.42 13.14 : 
52 0.31 2.85 1 dia. 0.798 0.28 8.74 
40 ee 0.50 9.38 
do 1} dia. 0.73 8.76 
1 fy dia, O.85 8.46 
61 1 sq. 1.22 7.34 
68 1% dia. 1.427 6.16 


A. Size of bar as cast. 
BB. Diameter of bar as prepared for tensile test. 
(,. Reduction of area, in square inches, of tensile test-bar 
from size as cast. 
as originally cast was turned down to a tensile 
test-piece 0.798 in. diameter and tested on a 
Buckton machine. Table VI sets out the results, 
giving the size of bar as cast, the reduction of 
cross-sectional area from the as-cast condition, 
and the tensile test. For easy reference the 
different chemical compositions are referred to by 
their combined carbon and silicon contents, as 


given in Tables 1, TT, 117 and IV. 
Hardness Tests. 
To carry out further comparative investigations 
Brinell hardness and Shore scleroscope tests were 
next applied to each bar. ‘The pieces for these 


tests were prepared by taking a section of each 
bar and slightly grinding the outside surface. 
These were then tested for Brinell hardness under 
a 10-mm. ball with a pressure of 3,000 kg. for 45 
seconds in each case. Two impressions were 
obtained on each bar, and the average Brinell 
hardness number worked out for each set of three 
bars. The scleroscope values given are averages 
of a large number of readings taken in the vicinity 
of each Brinell impression, and worked out in the 
same way. These averages are shown in Table 
VII. As would be expected, the Brinel]l tests on 
the machined bars are lower than those on the 
bars tested as cast. 

It is sometimes considered that Brinell hardness 
and tensile tests are, to a certain extent, com- 
parable. The results of the authors’ tests, how- 
ever, do not show any relation between tensile 
‘and hardness tests. 


Taste VIT, 


Comb. Average |! Average 
No, of bars.! carbon, | Silicon. Brinell. Shore. 
As cast — 
73-75 0.63 1.30 222 44 
76-78 221 45 
79-81 45 
82-84 47 
Machined— 
85-87 212 44 
88-90 207 43 
91-93 197 43 | 
94-96 214 41 
As cast— 
-3 0.75 1.44 239 48 
4-6 238 46 
7-9 240 47 
10-12 230 43 
Machined— 
13-15 215 49 
16-18 209 46 
19-21 210 4: 
22-24 208 46 
As cast— 
25-27 0.67 1.67 235 47 
28-30 236 45 
31-33 238 44 
34-36 233 45 
Machined— 
37-39 225 44 
40-42 220 44 
43-45 227 42 
46-48 218 47 
As cast— 
49-51 0.31 2.85 255 53 
52-54 249 47 
55-57 235 5O 
58-60 226 46 
Machined— 
61-63 229 42 
64-66 23% 4: 
67-69 214 46 
70-72 211 49 


Effect of Machining on Transverse Test-Bars. 


In order further to investigate the apparent 
lack of agreement between Adamson’s results 
(described in his Paper before the Institute 
in 1909), and those of the present authors 
on the effect of machining cast-iron test- 
bars, four boxes of transverse test-bars of 
different dimensions were — prepared. The 


Taste VITT, 


No. of |Casting 
bars. | i, P. | Mn. 


97-99 | 1350 |3.38 

100-102) 1330 13.40 
103-105) 1330 he 
106-108) 1350 | 3.41 


2.97) 0.41 | 1.83 | 0.052 | 1.03 | 1.04 
3.00)0.40 | 0.055 | 1.02 | 1.06 
3.00) 0.39 | 1.84 10.053 | LOL | 1.07 
3.05/0.36 | 1.83 |O.05L | 0.92 | 1.04 


same method of casting and of ensuring identical 
casting conditions was employed as on previous 
occasions. One box contained bars 2-in. x 


1¥,-in., a second 2-in, x 1 -in., a third 2}-in. x 
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l}-in., and a fourth 2-in. x 1-in., all for 36-in. 
centres. The bars 2%;-in. x 1-%-in. were machined 
all over and finally ground in the centre as near 
to dead size (2-in. x 1l-in.) as possible. The 
bars 2;-in. x 1-in. were treated in the same 
way, while the bars 2}-in, x 1j-in. were ground 
to dead size in the centre and were untouched by 
machining. The bars 2-in. x 1-in. were tested as 
east. All the bars were broken with the fin in 
compression, as before. Analyses are shown in 
Table VIIL (IX in Paper), and the results of the 


Tasre IX. 


Dead | Average | Average 
Numbers Sse size of | deflec- | trans- 
of Condition of bar. tion. | verse to 
bars. bars. dead 
Ins. Ins. size. 
97-99 | As cast .. ont BME 0.41 2,808 
100-102 | Ground from 2}-in. 
x 1}-in... oat 0.47 3,249 
103-105 | Machined an d 
ground from 
2 x 1 Ain. 2x1 0.50 3,278 
106-108 | Machined an d 
ground from 
2 f-in. 1 2xi 0.49 2,838 


tests are set out in Table IX (X in Paper). The 
actual transverse test obtained on each bar was 
calculated out to dead size by the appropriate 
formula, and the averages of these results to dead 
size are given in the table. 


Conclusions. 
Transverse Test-Bars. 


From Tables I, II, III and IV it would appear 
that the generally accepted engineering formule 
for the conversion of the transverse test on one 
sized bar to that on another sized bar do not hold 
when applied to cast-iron test-bars of different 
sizes. 

The analyses of each set of the authors’ test-bars 
are shown to be almost identical, while all the 
easting temperatures are sufficiently near to each 
other to be taken as the same for all practical 
purposes. It would therefore appear that some- 
thing more than chemical composition must be 
looked for in order to account for the large 
difference between actual and theoretical results. 
Adamson has shown* that test-bars from the same 
ladle of metal, when cast into different sizes and 
calculated on engineering formule to l-in. x 
l-in. x 12-in. centres, give a much higher result 
per square inch on the smaller bar. He also 
shows a difference in Brinell hardness (the test 
being taken at the centre of a cross-section of each 
bar) between 175 on the larger and 301 on the 
smaller bar, due entirely to the closeness of the 
structure. A study of the fractures and also of 
the microsections of the bars tested by the present 
authors leads them to a similar conclusion— 
namely, that while structure has a great influence 
on mechanical tests, the engineering formule, some 
of which date back to the early part of last cen- 
tury, do not take this into account, 

The comparative regularity of the difference 
between theoretical and actual results, however, 
inclines the authors to the belief that, working 
with the above formule and the 1-in, square bar 
as a standard, a correction factor, the value of 
which is somewhere in the vicinity of 23 ewts., 
should be added to the results obtained from the 
engineering formule in order to obtain what 
would have been the actual tests of the bar cast 
at the same time and under the same conditions. 
The results from which this conclusion is drawn, 
however, are hardly numerous enough as yet to 
lay down any definite factor. 


Tensile Tests. 


As was anticipated, the tensile test results show 
that the greater the reduction of area from the 
size of the bar as cast, the less will be the values 
obtained in the test. In every case those bars 
with the most open structure give the lowest 
tensile strength ; in other words, it is fairly certain 
that the tensile strength varies directly with the 


* Manchester Association of Engineers, March 9, 1923. 


closeness of the structure in a particular chemical 
composition. 
Hlardness Tests. 


It is sometimes considered that Brinell hardness 
tests vary according to the percentage of combined 
carbon, t.e., the higher the combined carbon the 
greater the Brinell hardness. Yet it will be seen 
from Table VII that, in this research, the highest 
Brinell hardness was obtained from the metal with 
the lowest combined carbon and the highest silicon 
(the converse also holding), while, taking the 
results as a whole, there is comparatively little 
difference in the Brinell hardness tests throughout. 

A careful comparison of the fractures shows that 
there is apparently little difference in the closeness 
of grain near the surface of all the test-bars, and 
the authors therefore conclude that Brinell hard- 
ness and Shore scleroscope tests vary more with 
structure than with the percentage of combined 
carbon, within the limits of grey iron castings 
which are not chilled, 

With few exceptions, the bars with smaller cross- 
section show a higher test than those with a larger 
cross-section, due no doubt to the closeness of 
structure on the skin of the metal, caused by the 
chilling effect of the mould. These tests are in 
such cases higher on the bars tested as cast than on 
the machined bars. 


Effects of Machining on Transverse Strength. 


The results show that machining and grinding, 
to a certain extent, do appear to increase the 
transverse strength. Actually there is no definite 
lowering in the transverse strength even by 
machining and grinding of ;« in.; but it must be 
remembered that while there is likewise no definite 
lowering of the transverse strength in the case of 
the bars with silicon 1.67 per cent., as shown in 
Table III, there is a distinct lowering in the case 
of the bars with silicon 1.44 per cent. and 2.83 per 
cent., as shown in Tables TI and IV. 


Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 


Semi-Steel for Locomotive Cylinders. 
To the Editor of the Founpry Trape Journat. 


Sir,—It would be of considerable interest to 
those following the discussion in your columns on 
the subject of the introduction of steel into cast 
iron tor the manufacture of locomotive cylinders, 
if Disce-Dosce would disclose the identity of the 
one who has carried out the exhaustive research 
in America and give references to the papers on 
the subject. 

He correctly states that a strong and sound iron 
is required, low in graphite, and which has no 
tendency to grow. Cast iron which has been made 
by the introduction of steel more closely conforms 
to this specification than any other. It has been 
proved by Professor Campion and others, that in 
such cast iron the graphite is generally nodular, 
the iron loses very little strength at high tempera- 
tures, and shows no tendency to grow. 

Further, when we consider that many of the 
‘* special ’’ irons are made by the addition of either 
wrought iron or steel, one may reasonably query 
Disce-Dosce’s drastic statement, that steel may be 
added when an air furnace is used. The latter 
can scarcely be accepted when one considers the 
well-known fact that satisfactory cylinders are 
actually being made with cast iron to which steel 
has been added in the cupola.—Yours, ete., 

“Rerum Cocnoscere Cavsas.”’ 


THE SHIPBUILDING output on the Clyde during April 
amounted to 21 vessels of 34,114 tons, as compared 
with 16 vessels of 58,218 tons in March. For the four 
months the output consists of 59 vessels of 139,856 tons, 
as compared with 35 vessels of 119,935 tons in the cor- 
responding period of last year and 68 vessels of 
237,161 tons in the first four months of 1913, which 
had the highest figures for the period. The total is 
below the average for the four months. The principal 
contracts booked during the month were, of course, 
that for a light cruiser (hull and engines), to be built 
by the Fairfield Shipbuilding & Engineering Company, 
Limited, and the order received by Wm. Beardmore & 
Company, Limited, for the machinery of a similar 
vessel. 
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A Novel Jolt-Ramming Moulding Machine. 


The advantages of jar-ramming are too well- 
known to require repetition in the columns of a 
periodical devoted to foundry practice, but the 
methods of bringing about the necessary jolting, 


by the simplicity and robust character of two 
machines of different size, but the same type which 
have been designed and built in the works, 

Their general appearance is shown in Figs, 1 


-A Twin Cam 


Wueet RamMiIna MAcHINE. 


Vie. 2: 


In rHIs LARGE Moper Four SyNcHRONISED CAMS 


Usep. Tue Taste 1s 6 Fr. 9 IN. 


BY 7 FT. 9 IN. 


being numerous, always present features of in- 
terest. On a recent visit to the foundries of Messrs. 
Laurence, Scott & Company, Limited, of Gothic 
Works, Norwich, our representative was impressed 


and 2. The former is a machine carrying a table 
4 ft. 6 ins. x 3 ft. 6 ins. However, still larger 
moulding boxes can be used by temporarily extend- 
ing the table. 


= 

Pic. 1) 


j 
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The machine is actuated by a 440 volt totally en- 
closed D.C. motor A, which drives two cam wheels 
B through totally enclosed worm gearing C run- 
ning in an oil bath. The speed is so regulated 
that the rotation of the cam wheel allows the table 
to drop by gravity on to the bearing boards D. 
between each revolution. The wheels E, Fig. 1, 
run in guides. In the Jarger model (Fig. 2), guides 
are provided by the edge of the table and the sides 
of the pit. In this model four cam-wheels are used 
and a better view of the flexible coupling (F) 
between the motor and gearing is obtained. The 
table will take a 6 ft. 9 in. x 7 ft. 9in. » 18 in. 


Bes. 


SECTIONAL DRAWING OF THE LAURENCE, 


scott Jar RamMInG MacuHINe. 


high box. The smaller machine under the condi- 
tions in vogue at the Laurence, Scott foundry 
takes about 40 bumps for an average job, and the 
larger one about 80. 

The operating cost can be gauged from Table IT, 
which outlines the consumption of electricity 
under various loads and speeds. <A line drawing 
of a twin cam wheel machine is shown in Fig. 3. 


I.—Tests taken on large “Bumper” at Gothic Works 
Foundry, Norwich. 
Table loaded by weights. 
| Kilowatts 
Weight. Amperes. | Bumps per seconds 
minute. per bump. 

1 ton 13.5-12 86 8.1 

2 tons .. 15 -12.8 8.6 

3 tons .. 17 -1l4 80 &.8 

4 tons .. | 17.5-14 78 8.9 

5 tons .. | 9 -15 76 90) 

toms... .. 22 -16 73 10.0 

7 tons.. .. | 23 -16.5 72 10.3 
Stons.. .. | 24 -17 71 10.65 

9 tons... .. 25 -16.7 7 10.9 
10 tons .. 26 -17 7 11.2 

The machines, which are patented, have 
been such an outstanding success at the 
Gothic Works that it has been decided to 
place them on the market. An invitation is 


offered to all bona-fide foundry owners and mana- 
gers to inspect the machines in operation. In 
addition to the jar-ramming machines, there are 
several other unique foundry specialities to be 
seen which have been developed by Mr. W. H. 
Scott. A centrifugal sand mixer, an overhead 
telpher svstem, and a new type of core compound 
are amongst the outstanding features. The last 
has a farinaceous base, and allows of the core sand 
being used repeatedly with dilution with new sand. 


A PAPER on the subject of ‘‘ Powdered Coal, its 
Preparation and Use,’’ was read by Mr. R. Jackson, 
of Coventry, at a meeting of the West Bromwich 
Engineering Society last week. 


THE AUSTRALIAN GOVERNMENT has decided to impose 
a duty to prevent the dumping of wire netting from 
Great Britain, on the ground that it is exported to 
Australia at a cheaper rate than that charged in Great 


Britain. 


We wnperstanp that R. H. Longbotham & Com- 
‘end Limited, of 18, Adam Street, Adelphi, W.C.2, 
ave undertaken the colliery sales organisation for 
Messrs. Newtons, of Taunton, manufacturers of D.C. 
motors and generators of a\' types. 


Junior Institution of Engineers. 


Aluminium Conductors. 

On April 25, Mr, H. G. Williams delivered a 
lecturette on ‘* Aluminium Electrical Conductors 
for Overhead Power Transmission.” Mr. Williams 
treated the subject very fully, dealing with finan- 
cial considerations as well as with details of con- 
struction and the efficiency of aluminium trans- 
mission lines. 

He said that the ratio of cross-sectional area of 
copper to its equivalent in aluminium in respect 
of conductivity was about 100 to 159. Since the 
weight of aluminium was about one-third that of 
copper, an aluminium conductor having an area 
59 per cent. greater than that of copper, and 
therefore the same electrical conductivity, would 
weigh about half as much as a copper conductor. 
Aluminium showed a distinct saving in first cost 
of material, and by virtue of its lightness, the 
load imposed upon structures was much less than 
that imposed by copper. The saving was more 
marked when high pressures were used over long 
distances, and particularly over mountainous 
country. The use of aluminium conductors allowed 
longer spans. 

Cables consisting of steel core round which 
aluminium was stranded had now been tried in 
service in such a variety of localities and under 
such varying conditions, that the reliability and 
efficiency of them had been demonstrated without 
doubt. It was important that the steel wire 
should be galvanised to prevent electrolytic action 
and to prevent*corrosion of the steel, 

As regards the effect of the weather and the 
atmosphere on aluminium conductors, hydrochloric 
acid or strong caustic soda vapours would dissolve 
the metal, and if aluminium cables were brought 
into contact with copper or brass wires or clamps 
in the presence of moisture, there would be elec- 
trolytic action. Galvanised iron or aluminium 
fittings had therefore to be used. There were 
many cases in which aluminium cables had been 
in service for many years on the sea coast, on 
steam railways, and near coke ovens, without any 
deterioration. Troubles were often traced to 
impurities in the metal. 


Foundry Queries. 


Heat-Resisting Irons. 

The general run of mixtures as used for fire bars 
produce castings of a weak character and not suit- 
able to withstand high temperatures. This is to 
be regretted, because there is an increasing demand 
for such castings and foundries should endeavour 
to produce a better article, for which users would 
he prepared to pay an increased price if assured of 
longer life. Fire bars for generating stations, 
pottery furnaces, steam wagon boilers, etc., are 
being imported from France on account of their 
higher heat-resisting quality. 

A good general casting analysis for fire bars, etc., 
should be silicon, 1.2 to 2.0: phosphorus, 0.3 to 
0.5: manganese, 0.8 to 1.0: sulphur, 0.8; and total 
carbon, 3.0 to 3.2 per cent. Such a mixture could 
he obtained from equal parts hematite and cold 
blast irons, with 10 per cent. steel scrap. 

Alternate heating and cooling of these bars 
causes surface disintegration, the phosphorus con- 
tent should therefore be kept low, so as to 
discourage wastage of the bar when under high- 
temperatures, 

The effect of growth is chiefly due to the results 
of oxidation, the presence of sulphides and phos- 
phides in fire bars causes them, on being heated, 
to hecome porous by the liquidation of these con- 
stituents, the bars then readily oxidise at tem- 
peratures of about 1,000 deg. C., which is a lower 
temperature than ordinary normal cast iron.— 
Discr-Dosce. 


Woopwarp Bros. & Limitep, have re- 
moved to Oakhill Road, Sutton, Surrey. 


THE REGISTERED appRESS of R. H. Ferguson, 
Limited, is at Bilbao House, 36-38, New Broad Street, 
London, E.C.2. 
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Institute of British Foundrymen. 


NEWCASTLE BRANCH. 


At the March meeting of the Branch, Mr. 
T. Makemson (member), of Manchester, read a 
Paper, entitled ‘‘ Apprenticeship and the Foundry 
Trades,” which appeared in the issues of Tue 
Founpry Trape Journxan dated January 25 and 
February 8, 1923. 

The chair was taken by Mr. J. W. Frier (Senior 
Vice-President), who apologised for the absence of 
the President, Mr. James Smith. 


DISCUSSION. 


Mr. J. W. Frier, in opening, said he thought 
that Mr. Makemson’s Paper had been very 
interesting. The trouble that most people experi- 
enced in the foundry trade was the difficulty of 
getting apprentices. His experience had been that 
the boys preferred to go into the shipyards or pits, 
because they received better wages than in the 
foundry, and that was the major consideration. 
Tt is the present and not the future that they 
worry about. 


The Interference of the Dole. 


Mr. M. FE. Gatton said he appreciated how for- 
tunate the apprentices in Lancashire were as com- 
pared with the apprentices in this district. He 
had heen contrasting the time when he was an 
apprentice with the present time, and thought how 
very interested the elder people of to-day are in 
apprentices as compared to what they were in the 
olden days; yet in those days they turned out first- 
class workmen. He had often wondered what were 
the reasons, and had come to the conclusion that 
one was that the boys of to-dav are carried on the 
shoulders of the Government. Being a small 
emplover of labour, he had taken a great interest 
in the training of apprentices, and had always 
tried to teach them as much as he could, but they 
did not appear to want to learn. He had come to 
the conclusion that the lads were discontented 
because they knew that, if out of work, they would 
get almost as much money from the Government as 
they would receive for working. He (Mr. Gallon) 
thought that this was a question which would have 
to be tackled in the near future. In this district 
the apprentice of to-day is asking himself all the 
time, ‘* How much am I going to get for this job?’ 
Tn the olden days it was not so much the remunera- 
tion that mattered, but whether he was going to 
make himself a eraftsman. 


The Failure of Evening Classes. 

He (Mr. Gallon) had experienced the same diffi- 
eulty as Mr. Frier with boys leaving to go into the 
pits for better jobs, and, if they did not take others 
with them, they caused discontent. He was 
interested in the way that thev trained apprentices 
in Lancashire, and quite believed that if a boy 
who, when serving his time, realised that it would 
he to his advantage to be an educated craftsman, 
he would be a better man at the end of his time. 
He (Mr. Gallon) had often heard it said that one 
only wanted a trowel and a spade to be a moulder, 
but he would point out that other things were 
essential; for instance, it was necessary to have 
both a knowledge of science and metals and, what 
was even more important, a thorough knowledge of 
mechanical drawing. The apprentice may learn 
these things at evening classes, but it is difficult 
to get them to attend these classes. He remem- 
bered that when he was an apprentice the firm paid 
his evening class expenses, and so he had offered 
to do the same for the apprentices at their works, 
but was sorry to say there were only one or two 
really willing to benefit by that offer. He had 
tried every year, but without success. He had 
asked his firm why it was that boys would not 
attend night classes, and had received the reply 
that it was because the foundry apprentice was so 
tired after his day's work that he had no heart to 
go to classes in the evening. When he (Mr. 


Gallon) was an apprentice they worked quite as 
hard, but some of them found time to go to night 
classes, from which they derived much benefit, but 
the hovs of to-day will not take advantage of the 
help their employers are willing to give them. 


Selection of Teacher is Important. 


Mr. W. J. Pavnin said he thought that Mr. 
Makemson’s Paper was superior to any he had 
heard on the apprenticeship question in the past. 
Mr. Makemson had a degp appreciation of the 
value of practical training, and he outlined 
schemes that were really workable so far as that 
training was concerned. Much could be learned 
by apprentices if placed under a suitably trained 
man, and he noticed that Mr. Makemson also 
recognised the important fact that such a man 
required very careful selection. One might get 
someone who is not perhaps the best moulder, put 
who has a way of arousing the boy’s interest in his 
work. Much had been said about the difficulty of 
enticing the right kind of boy into the foundry. 
It was well known that if a lad had a desire to 
become a craftsman, he generally went in ‘or 
engineering, pattern-making or joinery. Boys 
were prejudiced against foundry work, and it was 
thought to be a particularly dirty way of earning 
a living. The work was also keenly competitive, 
and, unlike many sheltered trades, foreign com- 
petition kept down wages. He (Mr. Paulin) knew 
of a case where a lad, who made an excellent 
draughtsman, became a dock dispatch clerk on the 
quayside because he could earn more money at that 
than at enginecring. The difficulty seemed to he 
that the prospects in front of the lads were not 
sufficiently tempting. 


American Conditions are Similar. 


The lecturer had touched upon the training of 
apprentices in America. He (Mr. Paulin) had 
heard a little while ago that in America there was 
only one apprentice to 387 men, and that they 
mainly depended upon apprentices from — this 
country to fill up their vacancies. It was evident 
from what had been said that night, that in 
England they wore ready to produce better trained 
men, and he thought that every credit was due to 
the people who were doing this work. 


Standard of Age and Instruction. 


Mr. Makemson had touched upon the question of 
the age at which boys leave school. One often 
reads in the newspapers of headmasters deploring 
the fact of boys leaving school at 16. Tt was the 
general experience, however, that between the ages 
of 16 and 18 a boy is ready to tackle any kind of 
work because, as a general rule, he has the natural 
desire to work, but by the time he reaches the age 
of 18 he is not so keen on dropping into the 
ordinary hard manual work of the simple kind and, 
at any rate, does not like dirty work. 

With regard to the question of judging the suita- 
bilitv of a lad by an educational test, he (Mr. 
Paulin) had often found that a first-class Standard 
7 boy did not make such a good workman as a boy 
who perhans could not get through Standard 5, 
and therefore an examination was no criterion, 

Witl reference to the selection of subjects for 
the training of apprentices, he wished that Mr. 
R. ©. Patterson had been present to discuss the 
subject, because when Mr. Patterson was in the 
chair he and the speaker (Mr. Paulin) had an 
interview with the local education authorities 
regarding schemes for training apprentices, but, 
although they were suitable for the boy who 
intended to be a foundry manager, they were not 
suitable for all cases. Apprentices cannot all 
becore foundry managers, and, in any case, there 
are many men who should never be given respon- 
sibility. as it would only weigh on their minds and 
make them unhappy. 

Mr. Gallon had pointed out that boys were not 
eager to learn, but he (Mr. Paulin) was of the 
opinion that if only one could get an instructor 
who would make the work interesting for the lad, 
it would greatly help matters. <A great deal of 
importance had been attached to the teaching cf 
drawing to apprentice moulders, but it must be 
admitted that drawings very rarely come before 
the moulder, patterns usually being self- 
explanatory, 
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Foundry Apprentice Problem Misunderstood. 

Mr. Makemson had referred to a scheme which 
had also been adopted in London, where it was run 
on very much the same lines. The only trouble 
was in the case of small foundries, because it was 
impossible to get the average education authority 
to understand the situation, and they seemed to 
think that it meant spending a lot of money on 
laboratory experiments, ete. This was a mistaken 
idea, and one which would have to be changed if 
progress was to be made, 

He agreed with the lecturer that even in small 
foundries, where there were only about 15 appren- 
tices, special training could be arranged. The 
instructors would explain the work to the appren- 
tices and help them in their difficuities, instead of 
the old-fashioned idea of leaving it to the boy to 
find out from his neighbouring workman, 


Trade Barriers. 

A good deal had been said against the class of 
men who now enter the foundry trade. One must 
realise, however, that in the olden-days there was 
very little work done of this kind, but to-day men 
are wanted by the thousands and, therefore, it 
cannot be wondered if the wrong type of man 
sometimes enters the foundry trade. 

To-day there exists a curious artificial barrier 
between one trade aifd another, and he did not 
believe that the average man realised what that 
meant to him and to his chance of earning a 
living. It was impossible for a lad who was start- 
ing out into the world as a moulder or founder to 
say whether there would be, at the end of ten 
years, sufficient work of that kind to keep him fully 
employed. Unfortunately, in this country a man 
is kept to his own particular trade, which is a 
great pity, as it means that there are many men 
kept out of werk whose skill might be turned to 
something else. He thought it was possible that 
this lav at the root of much of the trouble which 
was experienced in this district. Why shonid not 
a man, if necessary, turn his knowledge to another 
trade? This kind of flexibility might eventually 
be a great help to foundrymen, because if an 
engineer can be placed in charge of a foundry, 
why should not a foreman-moulder be placed in 
charge of an engineering department if he is 
sufficiently skilled ? 


THE AUTHOR’S REPLY. 

With regard to Mr. Frier’s complaint about boys 
leaving the foundry to go back into the shipyard, 
the lecturer said it was pretty obvious that a boy 
who had worked at a trade in a shipyard was not 
going to stay in the foundry if he could get back 
to his old work. Mr. Gallon had apparently also 
had the same difficulty with boys leaving to go into 
the shipyards or pits, 

When they engaged apprentices at his firm they 
were taken on trial for a certain period, at the end 
of which time they must decide whether they are 
going to stay or not, and it did not usually happen 
that the boys wanted to leave. He did not know 
whether they had heen more fortunate than the 
majority of people. but they had not experienced, 
as Mr. Gallon had done, the fact that the hoys were 
after how much money they could get. They were 
quite capable of looking after their remunerations, 
but he could not say that they showed any great 
desire to leave for a better paid job, and many 
of them were keen on learning the job for its own 
sake. 

Foundry Prospects are Good. 

He thanked Mr. Paulin for his very exhaustive 
comments, and said he noticed that he spoke of an 
idea that was sometimes prevalent, namely, that if 
an apprentice did well in the foundry he should be 
promoted to some of the engineering departments 
and then perhaps put into the drawing office. He 
(Mr. Makemson) agreed with Mr. Paulin that there 
was quite sufficient scope for promotion in the 
foundry itself, and it was people of outstanding 
ability who were wanted. He thought that there 
was more room in the foundry trade for people of 
outstanding ability, hecause they were in more of 
a virgin field, whereas the other trades have been 
better known and, consequently, attracted greater 
numbers of men. 

He was interested in what Mr. Paulin had said 


about the number of apprentices in U.S.A., 
namely, that there was only one apprentice to 387 
men, He was aware that the apprentice problem 
was acute in America, but Mr. Paulin’s figures 
were very alarming. It seemed that the works 
which catered for apprentices in general were 
insuring for themselves better moulders. Speak- 
ing about vestibule shops for the training of 
apprentices, he said that the one he had spoken 
about was very extensive. It was in the corner 
of the foundry, being partitioned off by a low con- 
crete wall, and each instructor had charge of 
several apprentices, who, at the end of two years, 
are sent into the main foundry. He thought that 
there must have been about 100 apprentices in this 
particular centre, and the people there made a 
point of teaching a trade to the sons of their 
employees. Their unskilled work was performed 
hy imported labour from various sources. 


The Desirable Age. 

With regard to Mr. Paulin’s remarks about boys 
not being keen on going into the foundry when 
they had reached the age of 18, he (the lecturer) 
was of the opinion that a boy should enter the 
foundry at 16. He disagreed with the fairly 
common practice of boys leaving school at 14, 
although he knew that some firms made a rule of 
not having « boy after he had reached his 15th 
birthday. What he (Mr. Makemson) contended 
was that a boy should remain at school until he 
was 16 

He was interested to hear of Mr. Paulin’s 
ercounter with the education authorities regarding 
classes for foundry apprentices, but was of the 
opinion that, if one wanted any kind of practical 
classes, it was no good asking a local civie council. 
Some of those men were so saturated with the 
technical idea that they lost sight of the ordinary 
practical matters, and therefore the employers had 
to look after that part of the education of their 
apprentices themselves. There was no need for 
expensive apparatus or for a little model foundry 
in the laboratory. the place to learn moulding 
heing in the foundry itself. 


Desirability of Breaking down Barriers. 


Mr. Paulin had also spoken about the definite 
line of demarcation which existed between one 
trade and another in this country. That was the 
course which modern industry seemed to be taking, 
and he was afraid there were no signs of any 
alteration. Men were very often not only kept to 
their own trade but to a particular section of 
that trade, and that was where the difficulty lay. 
One of the aims of the schemes he had tried to 
outline was that a boy should be given the opper- 
tunity of acquiring a complete knowledge of the 
various branches of his own trade, and if he did 
that he had accomplished much. At the same 
time, he quite agreed with Mr. Paulin that it 
was uselul for a man to be able to turn to another 
trade if necessary. 

Vote of Thanks. 

Mr. M. B. Hersst, in moving a vote of thanks 
to the lecturer, said he had been very interested 
in Mr. Makemson’s Paper. He hoped that the 
Newcastle Branch would have some more lectures 
of the same kind, as he was sure they would be 
most beneficial to the Branch. 

Mr. Criements, in seconcing the motion, said 
he had mixed a good deal with foundry appren- 
tices in this district during the past two years, 
He was particularly interested in the question of 
obtaining apprentices for the foundry trades, and 
thought that the Newcastle Branch had arrived 
at a solution to the problem, namely, the Junior 
Section. 

Help Given by Junior Sections. 

Mr. Crements explained that the Junior Section 
was open to all boys, whether at work or at 
school. If a boy who is still at school thinks he 
has a liking for the foundry trade, he is at tiberty 
to attend the lectures, he may mix with boys 
who are already in the trade; and can go to works’ 
visits in conjunction with the Section prior to 
entering any trade. He would like to suggest 
that Mr. Makemson might add to his splendid 
scheme of apprentice training by forming a Junior 
Section in the Lancashire Branch, 

In replying to the vote of thanks, Mr. 
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Makrmuson thanked the members for their kind 
reception of his paper. He had been looking 
forward to coming to Newcastle ever since the 
Secretary had invited him to give the lecture. 
Ho was very interested in what Mr, Clements had 
said about the Junior Section, and thought that 
the tormation of that Section was a remarkably 
fine piece of work. He had thought a good deal 
about it in the past, and hoped that they would 
soon ‘be able to form a Junior Section in Lanca- 
shire. He was unaware, until Mr. Clements had 
mentioned it, that boys who had not yet entered 
the foundry trade were entitled to become mem- 
bers, and he thought it was a splendid way to 
encourage boys to enter the trade. He had come 
to Newcastle with the hope that he would be able 
to get some information about the Junior Section, 
and had not been disappointed. 

The meeting was then closed, 


BURNLEY SECTION. 


The annual general meeting of the Burnley sec- 
tion of the Lancashire Branch was held on 
Tuesday, April 8, at the Technical College, 
Burnley, Mr. G. Barnes presiding. 

Mr. J. Hoce moved a vote of thanks to the 
officers and the Council for the work they had done 
during the past session. Considering the diffi- 
culties in their way, he thought the Section had 
done well, 

Mr. Swain seconded the motion, 
passed unanimously. 

Mr. J. Pett, the Secretary, read his report, in 
which he congratulated the members on the 
present position of the Branch and expressed the 
hope of the Council that during the next session 
steps would be taken to increase the membership. 
An excellent selection of papers had been put 
before the members, and there was a fairly good 
attendance at the meetings. 

On the motion of Mr. Hitton, seconded by Mr. 
Hoce, the report was passed. 

The election of officers for the session 1924-25 
resulted as follows :— 

President: Mr. G. Barnes. 

Senior Vice-President: Mr. J. Beecroft. 

Junior Vice-President: Mr. T. G. Hilton. 

Council: Messrs.. Greenwood, Taylor and 
Vernon, 

Secretary: Mr. J. Pell. 

Mr. Hoge said he wanted to see a forward 
movement carried out during the next twelve 
months, and he suggested that those who were 
known to be suitable for membership be specially 
invited to attend the meetings, 

Tue CHatrMan agreed that the idea was a good 
one. There were many apprentices in the district 
who would benefit considerably by joining the 
Institute. He was afraid that many moulders 
thought it was inimical to the moulders’ society, 
and did not appreciate that it had an entirely 
different sphere of action. 

Mr. Vernon said his experience confirmed this 
statement. Tt was necessary to let people see that 
the Institute had nothing to do with trade 
union matters. 

Ths discussion was closed by Mr. Hoce moving 
that a sub-committee, consisting of the President, 
the Vice-Presidents and the Secretary, draw up a 
scheme for making a personal appeal to persons 
suitable for membership, and that the sub- 
committee be empowered to co-opt other members 
if they thought it desirable. 

The motion was seconded by Mr. 
unanimously agreed to. 


SPONGY CASTINGS. 


Mr. Hoce opened a discussion on spongy 
castings. He said all foundrymen have their own 
particular ways of trying to overcome this diffi- 
culty, and he proposed to outline one or two of 
the means adopted to overcome this trouble. 

He passed over the method of using very expen- 
sive irons, such as cold blast or special cylinder 
irons, which is not a commercial proposition in 
a large number of cases, and therefore must be 
ruled out. 

In order to make it quite clear, a sample cast- 
ing, that of a pump body, and of unequal thick- 


which was 


Pett and 


ness, would be taken as a basis for discussion. The 
walls are 3-in, section, the base 14-in. section, and 
a certain part of the casting where it has to be 
machined out to receive the ram is about 4-in. 
section. It was beside the subject to explain all 
details about this casting, except to emphasise 
that it must be sound. It has to withstand 
500 Ibs. water pressure; it had to be machined in 
certain parts, and amongst the items for machin- 
ing are thirty-two 2-in. holes, bored out with a 
bar and cutter, and afterwards threaded, to receive 
water clack valves. This was an important matter. 
There are about 50 cores in this casting, and its 
weight is about 30 ewts. 

When first this casting was brought to the 
speaker’s notice there was a very serious fault, 
sometimes so pronounced that it caused the cast- 
ing to be scrapped, and the irony of the position 
was that this fault was not discovered till after 
a certain amount of money had been spent on 
dressing, marking out and machining. It was not 
difficult for foundrymen to visualise where the 
fault was likely to occur, A piece of material 
which, of course, should have been metal from the 
thick part of a casting that was scrapped owing 
to this fault was picked out and exhibited. 

Fig. 1 shows the general form of the casting and 
the usual defective place. The fault never showed 
itself until after the boring operation had taken 


Fic. 1.-—Pump Castine with DeErective 
Puace at Heavy Section. 


away the outer coating of metal. Now, there 
came a time when the speaker had to be 
responsible for the casting of these pump bodies. 

A fairly well-known method among old foundry- 
men is what is named ‘‘closing the grain,’ by 
re-melting the iron. Now this is certainly useful 
up to a certain point, but there is one very serious 
objection to it. It makes the metal brittle, and 
probably the iron deteriorates. The analysts have 
shown that it decreases the Si, decreases the G.C., 
increases the C.C., leaves the P constant and 
increases the sulphur. It is still thought that 
sulphur is not a desirable element in cast iron, 
unless it happens to be present in very small 
quantities. However, re-melting was tried; it 
did not overcome the difficulty, although it cer- 
tainly closed the grain of the iron, and to some 
extent improved the structure. It was harder to 
machine, but not too hard, it had one serious 
drawback. After the 2-in, holes had been bored, 
ready for screwing the thread in the metal, and 
the thread was being machined in, portions of the 
thread fell, or broke away, as fine dust, leaving 
a totally unsatisfactory and badly-made thread. 
This did not happen when a large proportion of 
pig or new iron was used. This method had to be 
discarded, and could not be relied upon. 

Feeding the thick portion was tried, but, as is 
known, feeding has its limitations. If it is not 
done skilfully and well, it is a very doubtful 
blessing, and, besides, it was a very awkward place 
to get at with a rod. 

The difficulty was overcome by using a specially- 
designed densener, and keeping the Si and P to 
reasonable limits. The castings turned out well 
and satisfactory. 

Cause. 


But the essential point is ‘‘ What caused the 
open and spongy place in the casting? ’’ Is the 


hole or are the holes in the thick part of the cast- 
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ing caused by the phosphorus eutectic, or are they 
caused by gas’ It can be admitted that slow 
cooling is necessary before such a piece of metal 
with a fern-like structure as the one exhibited can 
be produced. But is slow cooling the real evil? The 
holes in the sample piece were of a blue cast and 
smooth, just like the result of a very pronounced 
and certain gas hole, which foundrymen have seen 
at some time or other in a faulty casting. The gas 
is present in the molten metal, and also generated 
in Jarge amounts, sometimes too large, from the coal 
dust and moisture in a green sand, mould, and 
from the organic matter, ete., in a dry-sand or loam 
mould or core. It seems to be present till the 
metal completely solidifies, and in the case of 
thick sections of metal which keep molten through 
slow cooling, the outer portions that come in 
contact with the mould or core solidify, leaving 4 
quantity of gas trapped in the molten interior, 
which in turn helps to make a porous interior to 
the casting. 

It is known that by rapid cooling, by 
means of permanent moulds, chills or den- 
seners, the gas is prevented from’ staying in the 
metal in such moulds cast in this way, and a 
sound casting is produced even when the Si and P 
are fairly high. 

Every precaution a foundryman can take to 
keep the quantity of gas as low as humanly pos- 
sible should be exercised, because by doing so the 
better chance he has of eliminating some of his 
troubles, of which the trouble of porous castings 
or spongy castings is a very prominent one. One 
has only to look in the bought scrap-heap at 
old (and often new) broken castings to see how 
widespread the evil is. When foundrymen can 
safely and cheaply get rid of this trouble un- 
doubtedly cast irov will be used for purposes at 
present thought to be unsuitable, 


DISCUSSION. 


Mr. J. Pewt said he knew the particular job Mr. 
Hogg had spoken of, and had himself worked upon 
it, but he did not recollect experiencing the trouble 
which had been described. None of his castings 
were broken up. He had examined the sample 
piece of iron taken from the part which was not 
solid, and it appeared to him that the fault was 
probably due to excessive phosphorus in the metal. 
He assumed that when Mr. Hogg began his opera- 
tions he knew the percentages of phosphorus, sili- 
con, manganese, graphitic carbon and sulphur 
which were present in the metal, but a foundry- 
man who was unable to consult a chemist could 
not be sure that he was really getting the quality 
of material he expected. It might be that he pro- 
duced good castings similar to the one mentioned, 
which did not show any flaw, but when he came 
to deal with a fresh consignment of metal, pur- 
porting to be of the same brand and_ having 
approximately the same analysis, the results might 
be very dissimilar. When that was the case the 
trouble was not owing to any fault on the part of 
the foundryman but to faulty materials. The 
smaller castings which had been shown were of 
finer section, and he should imagine for that job 
a fairly high phosphoric iron was needed. He 
understood they were produced from the same 
cupola as the other. 

Mr. Hoce: On the same day out of the same 
cupola, but not out of the same iron, 


Small Casting Trouble. 

Mr. Pewt said it was well known that high phos- 
phoric iron was unsuitable for a casting of heavy 
section. He was reminded of a little diffenltv he 
had with a small casting of which he had to pro- 
duce some thousands in lots of 300. It was eylin- 
drical, 6 in, long, with a 3 in. core in the centre 
and cutting through at the ends. In the first 300 
a heavy percentage were drawn. He ran them 
with a sow runner, a spray runner on the top. He 
tried several methods to remedy the trouble, such 
as altering the mixture, melting steel along with 
the ordinary charge of iron: but that plan did not 
work, After several failures it occurred to him 
that the unsoundness was concentrated in one part 
of that casting: it was always drawn under the 
finger runner, just like a porous spot. They had 
not to withstand pressure, but they had to be 


machined. There was a metal flange round the top 
and a pawl or notch wheel in the top. Eventu- 
ally they overcame the trouble by taking away the 
one runner and replacing it with four small run- 
ners, just about a sixty-fourth of an inch in thick- 
ness, in four different places. 

Mr. Hoce: Was it run as quickly? 

Mr. Pex replied that it was run quite as 
quickly. They took the metal from the furnace 
and ran it while it was white hot. They overcome 
that difficulty of the porosity without splitting the 
core of the runner. As the trouble was just in that 
one spot they took it that it could be met by put- 
ting four little fine sprays on to the top edge of 
the casting. After doing that they had about 
96 per cent, sound castings. 

Mr, Hoge said to a certain extent he was in 
agreement with Mr. Pell, but he did not think 
that the only cause of the trouble was the phos- 
phorus eutectic. As the eutectic solidified it was 
supposed to shrink heavily. But suppose they had 
1.5 per cent. of phosphoric eutectic. If a densener 
or a chill was put on, or if it was cast in a perma- 
nent mould, a perfectly solid casting would result, 
although the phosphorus content was there just the 
same. Why did they get that solid casting by 
using the densener? 


Eutectic thought to Cause Stringiness. 

In the case cited by Mr. Pell four little sprays 
were substituted for the finger runner, but it was 
not run any slower. Had it run more - slowly. 
owing to the small space there was, the gas would 
escape through the walls, and would always get 
to the place where it was easiest to go while in a 
liquid condition. But when the outer walls had 
solidified it stayed in the metal. 

Mr. Pew said with a high phosphoric iron the 
use of a densener would only affect the walls, the 
interior would not be affected, and there they 
would still have shrinkage. 

Mr. Hoce remarked that what he had in mind 
was illustrated by a casting on which he put a3 in. 
chill at the top and a similar 3 in. chill at the 
bottom. It was cast in ordinary sand, and was 
perfectly sound. But casting the same metal in 
green sand without a chill or densener there was a 
hole in the centre like the one he had described. 
Another was cast in a ganister mould, and that, 
though not so solid as the one cast with a chill at 
the top and bottom, was superior to the green- 
sand casting. 

Mr. Pett pointed out that it was stated when 
certain brands of iron were used this trouble did 
not occur. Why was that? It had to be melted 
and go through the furnace in the same way, It 
confirmed the argument that in this case the iron 
must have had a high phosphorus content. 

Mr. Hoce: But can you explain the fact that 
the same mixture produced a perfectly sound cast- 
ing when a densener or chill was used, or it was 
cast in a permanent mould? 

Mr. Pei: If the whole casting is not chilled 
there is that element which does not solidify, and 
that causes trouble in parts. ; 


The Trapping of Gases. 

Mr. Jackson said the discussion so far had 
turned upon one particular casting, but similar 
trouble occurred more or less in pretty well every 
job. Take, for instance, a small roller, 3 in. or 
4 in. dia., 5 in. or 6 in. long. It was required to be 
sound as it had to be bored. How could one ensure 
that it would not have a porous centre? He 
understood Mr. Hogg’s point was that they must 
get rid of the gases. But if the outer surface was 
chilled by any means those gases were trapped. 
The more quickly the outer surface was chilled the 
higher the degree of porosity there would be in 
the centre of the casting. 

Mr. Hoee said he believed that with the per- 
manent mould or chill the metal solidified so 
quickly that a pressure was set up which drove 
out the gas by any avenue of escape it could find, 
through the mould or a portion of the runner— 
in the case of the permanent mould where the two 
fitted together, in the case of denseners where the 
two came together. He was not laving this down 
as a matter of fact but suggested it for considera- 
tion. 

Mr. Smitn cited the case of a casting for the 
boring arm of a boring machine, 14 ft. long by 
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10 in. dia., weighing 17 ewt. It was made in red 
sand. They put 2 in. or 2} in. runners. That 
turned out all right without showing signs of 
sponginess, 

Mr. Hoce: You cannot guarantee getting such 
good results every time, 

Mr. Pew described another job in which a small 
casting was cast four in a box. It had to be 
done with particular care, if they had but a little 
speck they were rejected. So in making up the 
backing sand he did not put any coal dust in it. 
He believed that coal dust would be likely to pro- 
duce gas when the hot metal was poured on it. 

Mr. Hoce: There would be an increased volume 
of gas. 

Mr. Pevy said it was not the direct effect of 
the gas on the metal that he had in mind but 
he thought it would loosen the small particles of 
the sand. He mixed the backing sand in the pro- 
portion of 12 to J, and just ran it through a mill 
for a short time, in ordér to avoid having it too 
tight. 

Mr. Jackson said the point seemed to be as to 
the action of the gases generated. Were they suffi- 
ciently powerful to hold up the metal and leave 
in the centre a spongy or porous part. They 
would naturally rise and try to get out, but the 
chilled surface might prevent that. 

Mr, Prwy suggested that the mould might not 
have been vetted properly. In making the mould 
provision was made for the gas to get away through 
the backing sand. If it did not do so it might 
come out at the face of the mould and affect the 
metal, producing shel] and scabs. 


The discussion closed with a vote of thanks to 
Mr. Hoge. 


BIRMINGHAM BRANCH. 
Annual Meeting. 


The annual meeting of the Branch was held at 
the Chamber of Commerce, Birmingham, on 
April 24, Mr. J. B. Johnson (President) in the 
chair. 

On the motion of the Presipent, seconded by 
Mr. H. Fierpv, Mr. Thomas Vickers (Senior 
Vice-President) was unanimously elected Presi- 
dent for the ensuing year. 

Mr. Vickers, the Presment said, was well 
known. He had been an enthusiastic worker dur- 
ing the past session, and he did not think any 
member of the Branch was better qualified for 
the presidential chair, 

In acknowledging his appointment, Mr. 
Vickers said the responsibilities of the presidency 
had grown every year, and particularly since the 
incorporation of the Institute. They had now 
an added dignity and_ prestige. 


Mr. D. H. Wood was appointed senior vice- 
president and Mr. F, G. Starr junior vice- 
president. 

Mr. H. James Roe was re-elected hon, secre- 


tary, the President paying a warm tribute to 
the value of his work, and in order to lighten 
the secretarial duties it was decided to appoint 
a treasurer in the person of Mr. F. C. Edwards, 

The Council was constituted as 
Messrs. FE. H. Tyson, A. M. Parsons, G. 
Vaughan, D. Wilkinson, B. Kitchen, W. H. 
Moore, F, Dubberley, A. Marks and E. Longden. 

Messrs, G. E. Dicks and J. H. Westmoreland 
were elected auditors, and the following were 
appointed delegates to the General Council :— 
Messrs. J. B. Johnson, W. J. Flavell, H. Field 
and D. H. Wood, 

On the motion of Mr. Fretp, seconded by Mr. 
R. Bwuewanan, the officers and Council of the 
Branch were heartily thanked for their services 
during the past session. 

In reply, Mr. Jounson spoke of the pleasure 
that he had derived from his year of office, re- 
marking that his duties had been made light by 
the able assistance of Mr. Roe, and the co-opera- 
tion of the members of the Council. One thing 
that had exercised the minds of the Council 
during the year had been the question of the dav 
and time of meeting. At the beginning of the 
session they made a change from Saturday even- 
ing to Thursday evening, and looking back they 
were wondering whether the alteration had 


follows: 


realised their expectations. He invited an expres- 
sion of opinion on the point. 

Mr. Vickers advocated alternate meetings on 
Thursday and Saturday evenings, and Mr. 
Fravett suported the suggestion. 

After further discussion it was agreed that a 
postcard vote of the whole of the members of 
the Branch be taken to ascertain the most con- 
venient day and time for the meetings, 

Mr. Vickers said he thought it was desirable 
that the question of changing the name of the 
Branch should be ventilated. They had for some 
considerable time deplored the slow progress of 
the Branch as regards membership. There 
were something like 890 foundries in the Mid- 
land area, and if they only secured one member 
from each they would have a membership of 
about 900 instead of 155. In his opinion there 
were two reasons why they did not join. In the 
first place they had a jealous idea that the Bir- 
mingham Branch was a Birmingham affair, and 
the less they had to do with it the better. The 
second cause was that they did not feel as though 
it was an Institute or Branch which embraced 
their own area. He suggested that they should 
recommend to the General Council that the title 
of the Branch be enlarged to that of the Bir- 
mingham and West Midlands, with the idea of 
encouraging people connected with foundries in 
Worcestershire, Staffordshire, Warwickshire and 
Gloucestershire, to come into the Branch. 

Mr. Epwarps favoured the suggestion, but 
Mr. Fravert did not think a change of name 
would have much influence upon the membership 
or success of the Branch generally. The 
Prestpent also doubted the wisdom of the pro- 
posed change. If they were to get at the work- 
ing men, he said, it was essential that the Branch 
should exist close to where they were employed. 
He therefore advocated the formation of more 
branches rather than a policy of centralisation. 

Mr. Bucnanan thought it was a better idea to 
hold the meetings in various localities than to 
form branches in those districts. In that way 
the local people would get the benefit of the 
organisation, and that would be the most econo- 
mical method of spreading the influence of the 
work. He had not quite made up his mind, how- 
ever, as to whether the proposed change would 
he justified in the results, 

Several members spoke in approval of the idea 
of meeting in different centres, including the 
President, who thought that such propaganda 
work would be valuable to the Institute and the 
Branch. The outside meetings, he said, could be 
either in addition to the ordinary meetings of 
the Branch or in conjunction with them. He 
certainly thought something should be done vo 
create greater interest in the work on the part 
of people in the surrounding districts. That 
night’s discussion would give the Council a lead, 
and, no doubt, during the coming session some 
action would be taken. He added that another 
matter which was in the mind of the Council was 
the possibility of forming a junior section. New- 
castle, he said, had brought into being such a 
section in connection with their Branch, and he 
understood it was highly successful. 

Mr. Vickers said it would be remembered that 
Birmingham was the first to propose the forma- 
tion of a junior section. The idea was dropped, 
however. They had now revived it, and the pro- 
posed constitution was practically the same as 
that in operation at Newcastle. Mr. Vickers 
added that if the meeting approved of the Coun- 
cil going forward with the scheme they would 
have to bring it before the General Council for 
their sanction. A meeting would be convened of 
moulders’ apprentices to ascertain what support 
for the scheme was forthcoming. If the idea was 
not sufficiently supported the scheme would not 
be proceeded with. 

A resolution was passed empowering the Coun- 
cil to proceed with the scheme for submission to 
the General Council. 

Tt was decided to arrange for a summer outing 
at an early date. 


Tue Banrr Founpry, Banff. of Watson Bros.. has 


been purchased by Mr. R. W. Hutcheson and Dr. 
A. Grant. 
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Fluxes and Slags in Metal Melting and Working. 


(Continued.) 


The following is an account of the general intro- 
duction to the discussion given by Prof, C. H. 
Desch, F.R.S., of Sheffield, in which he dealt with 


THE PHYSICAL CHEMISTRY OF SLAGS 
AND FLUXES IN THE NON-FERROUS 
METAL INDUSTRIES. 


The interesting Papers communicated to the 
present meeting show that the knowledge of the 
subject is mainly empirical, and that whilst in the 
steel industry the relations between slag and metal 
are now studied with care, the corresponding study 
of slags in contact with the non-ferrous metals 
offers a wide neld for research, which has been 
scarcely touched. The discussion is specially con- 
cerned with two aspects of the question, the use 
of fluxes and protecting slags in the melting of 
scrap and the making of alloys, and the use of 
fluxes in welding. The main use of fluxes in melt- 
ing is to remove films of oxide which prevent the 
coalescence of liquid metal and give rise to non- 
metallic inclusions in the casting or ingot. For 
this purpose substances having the power of dis- 
solving the oxides are of chief importance, hence 
the frequent use of borax, but the solvent power 
of other salts has been little studied. A case which 
has been examined in some detail is the produc- 
tion of aluminium by the electrolysis of a solution 
of alumina in fused cryolite. The composition of 
the eutectic has been determined, and it has been 
found that the temperature may be further 
brought down by the addition of other salts, par- 
ticularly calcium and sodium fluorides. The addi- 
tions are limited by the condition that the den- 
sity of the bath must be less than that of molten 
aluminium at the same temperature. This con- 
dition becomes even more important in the pre- 
paration of magnesium, a very light metal, by the 
electrolysis of fused carnellite. The coefficients 
of expansion of carnellite and the metal are very 
different, so that the curves actually cross, and this 
is a determining factor in the choice of a method 
of working the bath. Very few investigations of 
this kind have been undertaken in connection with 
other metals, although their value would be great. 

Manganese More than a Deoxidiser. 

The effect of the flux is mainly to remove oxide 
or some similar impurity, but it may produce other 
effects. In the manufacture of steel, the presence 
of manganese is necessary in order to obtain sound 
metal, and it has been assumed that its action is 
that of a deoxidiser merely. It is known, how- 
ever, that its place cannot be taken by other, even 
more powerful deoxidisers, and that the addition 
of an oxide of manganese to the slag may be as 
efficacious as the addition of the metal. For these 
reasons, Giolitti has suggested that the action of 
manganese is a specific one, bringing about the 
coagulation of the minute particles of included 
slag which exert an injurious effect on the mech- 
anical properties of the steel. In this respect its 
action is like that of an electrolyte on a colloidal 
suspension, although the mechanism of the process 
is not the same, there being no electrolytic con- 
duction in the liquid steel. An example of the 
change of surface tension caused by changing the 
composition of a liquid in contact with a metal 
may be taken from the formation of metal ‘* fogs ”’ 
in the electrolysis of fused salts. When molten 
lead is in contact with molten lead chloride a part 
of the metal becomes dispersed in minute globules, 
of colloidal fineness, in the salt. The addition of 
potassium chloride to the lead chloride has the 
effect of altering the surface tension at the boun- 
dary of the two liquids, so that the globules of 
metal unite themselves to the mass, and the fog 
disappears. The effect of altering the composi- 
tion of one liquid phase on the interfagial tension 
has scarcely been studied except in thispone case 
of metal fogs, studied by Lorenz. . 

Mercury, shaken up with water contairt ink gf 
dust, is readily broken up into globules which x 
not again unite, and it is necessary first to find 
some substance which will either dissolve the dust 
or wet it so that the water can reach the clean 
surface of the mercury. The same difficulty pre- 
sents itself in the melting of small scrap and turn- 
ings, so that the flux most often required is a sol- 


vent for oxides, but surface tension effects are 
also concerned. There is also the fluidity of the 
slag to be considered. A viscous slag does not 
reedily remove impurities, and the importance of 
regulating the viscosity in steel making is well 
known. The action of fluor-spar in basic steel 
practice is largely due to its effect in lowering the 
viscosity of the slag. It is unlikely that it, or the 
calcium chloride used in place of it, has a direct 
action in removing sulphur from steel, but it acts 
indirectly in two ways, by increasing the fluidity 
and therefore the chemical reactivity of the slag. 
and by dissolving lime, so that a more basic slag 
can be obtained at the same working temperature. 
Its action in the cases quoted by M. Bogitch is 
probably similar. This solvent action of certain 
salts for oxides, sulphides, and other common 
inclusions deserves further investigation, 
Welding. 

Turning now to the question of welding, it 
appears that the principal function of a flux is 
aiding the wetting of the metal by the solder, or, 
in the case of autogenous soldering, the wetting of 
the metal by its own liquid phase. Here, again, 
the removal of oxide is an essential part of the 
action, but other changes may be involved. Rohrig 
and Borchert have shown that aluminium may be 
soldered by means of zine chloride alone, and that 
the reduction of zinc from the flux leads to the 
formation of an alloy, which can be seen micro- 
scopically at the junction. By adding other salts 
to the zine chloride, the melting point and the 
solvent power for impurities may be altered, and 
in this way have arisen many of the empirical 
mixtures used in connection with aluminium, An 
inspection of some of the tables included in the 
Papers will show that such mixtures have been 
made up in a random way, and thai little scien- 
tific knowledge has guided their selection, but cer- 
tain of them have proved of value in practice. 
Similar remarks may be made about the fluxes 
used in welding steel by the are or the acetylene 
blow-pipe, but here there is the knowledge of the 
steel maker to draw upon, and it is natural that 
silicate mixtures should have the preference. In 
view of the presence of nitrogen in rather large 
proportions in all these steel welds made by the 
arc, the question of removing nitrides by means 
of a suitable reagent would seem to be worth con- 


sidering. 
Non-Metallic Inclusions. 

The last section of the subject of discussion re- 
fers to the nature of the non-metallic inclusions 
in metals and to their effect on mechanical pro- 
perties. The Papers by Mr. Lobley and by Messrs. 
Genders and Houghton give an account of the 
identification of inclusions, and much work has 
been done recently by Czochralski in the same 
field. It is important to be able to identify inclu- 
sions, and this cannot be done by mere inspection, 
as the appearance of minute particles is often dif- 
ferent from that of the same substances in mass. 
Prof. Haigh’s Paper contains valuable new matter 
relating to the effect of inclusions on the resist- 
ance of metals to fatigue. This is a point to 
which special attention should be given. Metal- 
lurgists concerned with steel have come to recog- 
nise the great importance of minute inclusions on 
the tendency of forgings to break under prolonged 
alternating stress, and it is known that freedom 
from inclusions is essential when steel is used in 
high-speed machinery. Much less attention has 
been given to the mechanical properties of non- 
ferrous metals, but the standard is being raised, 
and it is to be hoped that this discussion will lead 
to a consideration of the means of improving non- 
ferrous metals and alloys by applying those 


methods which have proved so successful in the 
case of steel. 


FLUXES AND SLAGS IN OXY-ACETYLENE 
WELDING. 
By C. M.Sc. 
[Abridged.] 
The actions which take place in the oxy-acety- 
lene flame are as follows :— 


Two molecules of acetylene require for complete 
combustion five molecules of oxygen, and this 
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reaction takes place in two stages :—(1) One mole- 
cule of acetylene unites with one molecule of oxy- 
gen, forming one molecule of hydrogen and two 
molecules of carbon monoxide; and (2) this carbon 
monoxide on combustion yields carbon dioxide, 
and the hydrogen on combustion yields water 
vapour. 
The Welding of Mild Steel. 

This material has a melting-point of approx. 
1,500 deg. C., and being free from sulphur and 
phosphorus there only remains the avoidance of 
oxidation of the iron itself, which can be brought 
about by (i) excess oxygen in the flame itself, (ii) 
atmospheric oxygen, and (iii) the water vapour 
obtained from the products of combustion of the 
acetylene, the last taking place mainly in the 
outer envelope of the flame is almost a negligible 
cause. 

With a perfectly regulated blowpipe, the oxide 
formation in mild steel welding is very slight, 
and in consequence fluxes are not generally used, 
although they are marketed. The point as to 
whether molten iron actually is or is not capable 
of dissolving up to one per cent, of the oxide is 
a matter of considerable variance of opinion, yet 
results obtained in welding a good quality of mild 
steel without the use of a flux show on examina- 
tion of the weld very small oxide-inclusions, and 
mechanically the welds are not found to be 
weakened to any appreciable extent, as the oxide 
formed is less dense than the metal and rises to 
the surface, forming a slag which is_ easily 
removed, 

The composition of the filling in material must. 
of course, be near as possible to that of the mate- 
rial to be welded. It must have a low carbon 
content (approx, 0.15 per cent.) in order to have 
as little as possible of this element to be oxidised 
to carbon dioxide, and so cause consequent spark- 
ing under the heat of the flame; and the sulphur 
and phosphorus content must be less than 0.05 per 
cent., as these not only cause ebullition on weld- 
ing, but remain in the weld causing brittleness. 


The Welding of Cast Iron. 

An average grey iron analysis is as follows :— 
Fe, 92.3; Graphitic C 2.99; Combined C 0.37; Si, 
2.52; P, 1.08; S, 0.02, and Mn, 0.72 per cent. 

In cast iron the oxidation of the iron itself, and 
of the other constituents, renders the welding 
difficult, and a process of puddling the molten 
metal is generally resorted to. The point of in- 
terest, however, is that oxidation occurs, a slag 
having a higher melting-point than that of the 
metal itself is formed, and being more dense, sinks 
through the molten metal, and may be _ incor- 
porated in the weld if not removed by some 
chemical means, such as the flux provides. The 
actual influence which the oxide exerts is to in- 
crease the surface tension. The surface tension 
of the metal is low, and the object of using the 
flux is to overcome the excess set up by the oxide 
formation, so as to bring the oxide to the sur- 
face. The constituents of the flux either dissolve 
this substance, or float it off along the line of 
weld. All care should be taken to avoid exces- 
sive oxidation, but no matter how great the pre- 
caution taken it cannot be totally avoided. In 
foundry practice limestone is used, the object of 
this in the blast furnace production of iron being 
to obtain a less siliceous slag, low in iron content 
and more fusible. The limestone adds lime to the 
free silica and ferrous silicate constituents, there- 
by increasing the fluidity and lowering the tem- 
perature of slag fusion. If too much limestone is 
added the slag becomes refractory and the metal 
loses silicon, iron and magnesite, and a white 
iron is formed. Now similar results are obtained 
in welding, provided an efficient flux is not used. 
The fluxes used are many, but it must be remem- 
bered that the melting-point of all fluxes must 
be lower than the melting-point of the metal to be 
welded. The most general constituents of the 
fluxes for cast iron are mixtures of sodium borate, 
sodium carbonate, sodium bicarbonate and silica; 
as reducing agents one sometimes finds incor- 
porated a trace of aluminium. The reactions 
which take place are, it is thought, as follows :— 

The silica reacts with the sodium carbonate, 
forming sodium silicate. This in turn reacts with 


the sodium borate, forming a borosilicate and free 
borax, which, being a solvent for oxide 


iron, 


forms ferrous silicate. When this molten ferrous 
silicate is exposed to the air partial oxidation 
takes place and crystals of Fe,O, are formed, and 
such a slag in contact with the impure metal 
gives up its excess of oxygen (from the Fe,O,) to 
the oxidisable elements present and again becomes 
reduced to ferrous oxide. In the welding of cast 
iron, ferro-silicon rods are used as filling material, 
which contain approximately 3 to 3.5 per cent. 
silicon, and this replaces or can replace any loss 
of silicon. ‘Titanium as an ingredient is also 
made use of, especially on account of its combin- 
ing property with nitrogen. 
The Welding of Non-Ferrous Metals. 
Copper. 


This metal is capable of forming two oxides, 
cuprous oxide and cupric oxide, and care must 
be taken to prevent this formation as much as 
possible. This being very difficult, the use of fluxes 
are resorted to, which will dissolve the oxide 
formed. 

The fluxes used are generally either sodium 
borate or a mixture of sodium borate (anhydrous) 
and boric acid, sometimes with the addition of 
sodium chloride to lower the melting-point of the 
flux. The following reactions seem to take place. 
The sodium borate and the boric acid at high 
temperature yield boric anhydride, a vitreous 
mass, soluble in water, forming boric acid. This 
boric anhydride combines with the oxide of copper, 
forming copper borate. The melting-point of this 
borate is fairly high and the addition of the 
sodium chloride has been found to bring the 
melting-point lower than that of the copper itself. 
as a deoxidiser small quantities of phosphorus are 
sometimes included in the flux; when this is done 
careful addition should always be made, the 
amount added being arrived at from the knowledge 
of oxide capable of being formed. When so 
added, phosphorus cannot but exert a good effect, 
and it does so by diffusing throughout the molten 
metal and destroying any dissolved oxide. The 
slag formed is very fluid and rises to the surface of 
the metal forming a protective coating. Silver has 
also been used to the extend of 1 per cent. 

Brass. 

In this alloy there are the following pheno- 
mena :—(i) Oxidation; (il) volatilisation of the 
zine; and (iii) absorption of gases. Oxides of 
copper may be formed, also loss of zine by burn- 
ing to the oxide, and also loss of zinc due to the 
reduction of the oxide of copper by the zinc itself, 
As a rule, a flux of similar composition to that 
of the copper flux is used. The difficulty in reducing 
the loss of zinc due to oxidation is due to the fact 
that the melting-point of brass is about 930 deg. 
C., while zine volatilises at 940 deg. C. Traces 
of aluminium are often introduced into the flux, 
or alloyed with the filling in material. This suffices 
to serve a two-fold effect, namely—to prevent loss 
of zine by volatilisation and also by the oxidation 
of the zine, and to act as a deoxidiser—and the 
alumina formed protects the metal from further 
oxidation and dissolving of gases. The amount 
of aluminium to be added is obtained from the 
fact that the addition of 1 per cent. of aluminium 
is equivalent to 3.5 per cent. zinc, or in other 
words aluminium greatly raises the zine equiva- 
lent. 

In the melting of gun metal or Admiralty 
bronze, the founder often uses sand as a flux, but 
obviously this will not prevent oxidation and may 
even increase the melting loss by fusing with the 
oxides of copper and zinc to form infusible slags. 
Borax is also used; this forms a protective coat- 
ing, and actually assists in fluxing off dross which 
would otherwise collect as an infusible mass on the 
surface of the metal or enter into the metal itself. 
Powdered charcoal is good and helps to preserve 
a reducing atmosphere, and assists in reducing to 
the metallic condition small proportions of copper 
and zine oxide which may have been formed. 
Sodium chloride is also used, but with zine it gives 
a volatile chloride which is both dangerous and a 
further source of loss. In acetylene welding 
similar conditions are met with, and in choosing a 
flux, the one most capable of overcoming these 
disadvantages is to be preferred; that is, one con. 
taining a mixture of boric acid, sodium borate 
and sodium chloride. 
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Bronze. 


The essential constituents of this alloy are 
copper and tin, and it may contain zinc, lead, 
manganese, iron, silicon, and phosphorus, as im- 
purities, In welding this material both ebullition 
and oxidation occur. In the bronze, the tin in 
the alloy acts as a deowidiser and is eliminated as 
a slag. Examination of welds show that no trace 
of oxidation is shown when a flux capable of dis- 
solving and eliminating the stannic oxide is used. 
The welding rod used should always contain phos- 
phorus to prevent loss of tin by volatilisation; 
fluxes or filling wire with aluminium is also bene- 
ficial. The components of a bronze flux are, as 
a rule, similar to those for copper and brass, with 
the addition of a little finely divided aluminium. 


Aluminium. 


The main difficulty experienced in the welding of 
aluminium is due to the rapid formation of alumi 
nium oxide on the surface of the metal. and since 
the melting-point of aluminium is 657.8 deg. C. and 
that of its oxide 3,000 deg. C.. it is possible to melt 
the aluminium without melting thé oxide, and, in 
endeavouring to melt the oxide, overheating 
occurs: if, on the other hand, overheating — is 
avoided, inclusion of unmelted oxide results. To 
overcome this difticulty, the use of fluxes is resorted 
to. The oxide of aluminium is very difficult to 
disperse, and the function of this flux is to dis- 
solve and deoxidise the laver of aluminium oxide 
adjacent to the joint to be welded. (Generally, 
one would desire to use mixtures of the alkali 
metal halides and alkaline earths together with 
a fluoride, which melts at a lower point than the 
aluminium, is not readily volatile, and does not 
contain any metal which would be reduced to the 
metallic state by the aluminium. However, no 
fluoride has all these properties, and hence the 
addition of alkalies and alkaline earths, Crvyolite. 
a double fluoride of aluminium and sedium, has 
been tried, but not with any success as a sole 
constituent of a flux for aluminium. This cer- 
tainly, on fusion, is capable of dissolving alumi- 
nium oxide, but the melting-point of cryolite itself 
is 957 deg. C., which is altogether too high, 

An example of a good flux for aluminium, with 
a melting-point 610 deg. C., is one containing a 
mixture of lithium chloride, potassium chloride, 
potassium bisulphate and potassium fluoride. The 
reactions which take place in fluxing are, it is 
thought, as follows: 

The potassium fluoride reacts with the potassium 
hydrogen sulphate, forming hydrofluoric acid, and 
this immediately acts on the aluminium oxide. 
forming aluminium fluoride, which is free to com 
hine with the excess of potassium fluoride existing 
in the flux, to form potassium aluminium fiuoride, 
and this is capable of dissolving a further quan- 
tity of aluminium oxide. The lithium chloride 
and potassium chloride added serve the purpose 
of lowering the fusion point of the mixture. 

Another aspect is that the potassium bisulphate 
may act partially alone, for on heating this salt 
to a temperature higher than its melting-point it 
forms potassium pyrosulphate, and on further 
heating breaks up into potassium sulphate and 
sulphur trioxide. As this decomposition takes 
place at about 600 deg. C., it can be understood 
how the bisulphate will decompose substances like 
cryolite and calcium fluoride at a lower tempera- 
ture than that required to fuse the mineral or salt 
itself. 

Aluminium melts very slowly, due to its high 
specific and latent heat, and, when castings are 
to he welded and sand may be present, they 
should be freed from this, as the silica is reduced 
to silicon which weakens the allov. A flux often 
used for this class of work 1s composed of potas- 
sium chloride and fluorspar: this will on fusion 
dissolve the silicon and prevent combination with 
the aluminium. 


Soldering of Aluminium. 


In soldering aluminium, using the metal itself 
or its alloys, the joints made do not maintain their 


strength for any length of time. The difficulties 
to be overcome are due to: 1) The peculiar 


resistance to interfusibilitv, due to the formation 
of a film of oxide at soldering temperature pre- 
venting inter-union with the aluminium beneath 
it, and in consequence the solder does not firmly 


adhere to the surfaces to be united; (2) the thermal 
conductivity of the aluminium; (2) the high posi- 
tion of aluminium in the electro-chemical series; 
(4) few metals will ‘‘ tin”? or alloy with aluminium 
at low temperature; (5) strong electrolytic action 
which occurs between aluminium and alloying 
metals in the presence of water. and (6) aluminium 
readily goes into solution at the temperature of 
boiling water, and the salts formed acceleraie 
electrolysis. 

The alloys used are generally zinc-tin mixtures, 
with or without aluminium, and copper or phos- 
phorus. In the latter, the phosphorus is added 
in the form of phosphor-tin or copper, and is in- 
tended to act as a reducing agent of the aluminium 
oxide present after the cleaning and heating, and 
so obtain a good “ tinning.’’ Some solders are 
free from phosphorus but contain a high tin con- 
tent. These give joints of a low tensile strength 
and short life, but are more or less free from 
electrolytic action. However, the greater part of 
the solders are alloys of tin and zine. They are 
good in that the joints stand mechanical tests well, 
and the alloys are easily worked and require no 
flux, but boiling water destroys the joint rapidly, 
and even on exposure to air they rapidly dis- 
mtegrate. 


Trade Talk. 


AN OUTBREAK OF FIRE occurred on April 23 in the 
office premises of P. & W. MacLellan, Limited, Old 
Wynd, Trongate, Glasgow. The damage was small. 

Reavert & Company, Liwitep, Ranelagh Works, 
Ipswich, have opened an office at 49 and 50, Imperial 
Buildings, Oxford Street, Manchester. This will be 
in charge of Mr. S. N. Howe. 

A FIRE BROKE OUT at the works of S. Fox & Com- 
pany, Limited, Stocksbridge, last week, but the 
damage was confined to an oil tank and the roof of 
the wire-annealing department. 

DAMAGE ESTIMATED to amount to several thousands 
of pounds was caused by a fire which occurred at the 
works of Edward Elwel!, Limited, edge-tool manufac- 
turers, Wood Green, Wednesbury, recently. 

THe IMPERIAL MINERAL RESOURCES BUREAU is in re- 
ceipt of information regarding a chrome-ore deposit 
in the Union of South Africa, which information is 
at the nae tage of those interested, on personal appli- 
cation to the secretary, the Imperial Mineral Resources 
Bureau, 2, Queen Anne’s Gate Buildings, Dartmouth 
Street, S.W.1. 

Messrs. J. C. Bishop anp O Coy er, joint-secretaries 
of the Board of Conciliation for the Regulation of the 
Wages in the Pig-iron Trade of Scotland, announce 
that the average net selling price for the first three 
months of the vear is £5 1s. 10d. per ton. This means 
there will be an increase in the wages of the workmen 
of 2 per cent. on basis rates. 

Tur Essw VALE STEEL, TRON AND Company, 
LIMITED, announce that their agreement with S. F. 
Jones & Company, Limited, of Birmingham, having 
terminated, they have opened an office at 1, Albert 
Street, Birmingham, which will be under the direction 
of Mr. A. Sopwith, who has been associated with 
the Ebbw Vale Company at their head office for a 
number of years. 

IN CONNECTION with the appointment of a receiver 
by the debenture holders of Industrial Steels, Limited, 
the works are now being carried on under the control 
of the receiver. No statement of affairs is available 
vet, but one is being prepared, and we understand 
that a scheme of reconstruction will be placed before 
the creditors and shareholders within the next week 
or so. The works are well employed, and the order 
book is in a healthy state. The present difficulties 
are entirely due, as stated in the chairman’s circular, 
to a shortage of available liquid resources. 

Tue SECRETARY OF THE ADMIRALTY announces that it 
has been decided to allocate the orders for the new 
cruisers to be built by contract as follows :—Hull and 
machinery for one cruiser to be built by the Fairfield 
Shipbuilding and Engineering Company, Limited. at 
Govan, Glasgow: hull and machinery for one cruiser 
to be built by Vickers. Limited. at Barrow-in Furness. 
The Admiralty have also decided to allocate the orders 
for the main propelling and auxiliary machinery for 
the three new cruisers. to be laid down at H.M. Dock- 
vards, Portsmouth, Devonport, and Chatham, as fol- 
lows :—One set of machinerv to be built by the 
Parsons Marine Steam Turbine Company. Limited, at 
Wallsend-on-Tyne; one set of machinery to be built 
by R. & W. Hawthorn Leslie & Company, Limited, 
at Newcastle-on-Tyne; one set of machinery to he 
built bv W. Beardmore & Company, Limited, at Dal. 
muir, Dumbartonshire. 
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IRON AND STEEL MARKETS. 
Pig-iron. 


MIDDLESBROUGH.—Since resuming business after 
the holiday vacation the Cleveland iron market thas 
developed a rather slower tendency, home consumers 
having already bought to about the full extent of the 
current quarter's requirements, while fresh buying 
has probably been restricted in the hope of further 
price concessions, following the recent drop in quota- 
tions. On the export side there has been a revival 
of activity, the total shipments of pig-iron for the 
month of April having amounted to 48,238 tons, as 
compared with 32,247 tons in March, an increase of 
15,991 tons. It is satisfactory to note that business 
on export account gives promise of continuing steady, 
und as long as the frane remains high, a fairly brisk 
trade shoald be done with France and Belgium. In 
these circumstances there is little prospect of any early 
‘asmig of values, and this should bring more home 
inquiry into the market, particularly as the recent 
trend of industrial affairs haS been towards a peace 
ful settlement of current disputes. For the standard 
No. 3 G.M.B. quality makers are adhering to 92s., 
though this could, no doubt. be shaded for large 
juantities. There is still a fairly considerable 
quantity of iron in second-hands, which can. be done 
at round about 92s. per ton. No. 1 is 97s. 6d., No. 4 
foundry about Q91s., and No. 4 forge GOs. per ton. 

In the Tees-side hematite market rather steadier 
conditions obtain, and with stocks considerably re- 
duced makers are adopting a firmer attitude. For 
Fast Coast mixed numbers 99s. per ton is a minimum 
figure, and one or two makers, having liquidated their 
stocks, are refusing to sell any more at this price. 
No. 1 is at a premium of 1s. per ton. In West Cum- 
verland and North Lancashire conditions remain quiet, 
while prices are scarcely firm, Bessemer mixed num- 
bers being quoted at 108s. 6d. delivered at Glasgow, 
112s. 6d. at Sheffield, and 117s. 6d. at Birmingham. 
A considerable proportion of the production is low- 
phosphorus iron, which is in quiet demand by users 
in the Midlands. 

MANCHESTER.—In the districts served by this 
market some apprehension has been caused by the 
secent demand for an increase of £1 per week in the 
wages of the foundrymen, doubts being expressed 
whether this industry, at any rate in Lancashire, is 
im a position to pay higher wages. The uncertainty 
attendant upon these conditions has had a quietening 
effect upon markets, while the tendency to ask rather 
more than 102s. 6d. for common foundry iron delivered 
in’ Manchester, which was recently observed, is no 
lonzer noticeable. Sellers of No. 3 Midland iron are 
satisfied to take any orders that may be available on 
a basis of 95s. per ton at the furnaces for Derbyshire 
No. 3, and 92s. 6d. for Northamptonshire, but the 
disposition to place orders is not very keen. 

THE MIDLANDS.—At Birmingham market last 
week movements in the pig-iron section expressed a 
quieter tendency, and fresh buying was distinctly on 
a disappointing scale. The Midland furnaces are get- 
ting practically no call for iron for shipment; some 
orders for forge quality have been placed for forward 
delivery, but nothing has happened to affect quota- 
fions. Current prices are as_ follow :—Derbyshire 
No. 3 foundry, 95s. ; Staffordshire No. 3 foundry, 95s. ; 
Northants No. 3 foundry, 92s. 6d. 7 

SCOTLAND.--Consumers of pig-iron in this area 
appear disinclined to entertain forward business, and 
although ‘the Admiralty work placed on the Clyde is 
very welcome and should help trade locally, it will 
probaby be some little time before the effects are 
seen. After examining the books for the past quarter. 
the official accountants’ report to the employers and 
men of the Scottish Pig-Tron Trade Association is 
that the average net selling price was 101s. 10d. This 
means an increase in the wages of the workmen of 
2 per cent. on basis rates. Such an increase, how- 
ever, will not affect the price, which remains to-day 
it 100s. per ton for No. 3 at the furnaces. 


Finished Iron. 


Tn the South Staffordshire area business in finished 
material, apart from a steady demand for marked 
bars and the better grades of iron, continues quiet. 
The orders for crown and nut and bolt iron are very 
meagre indeed, and the position generally very dis- 
quieting. The few forges now at work can quite 
easily cope with the demand, and the price for crown 
quality varies from £12 10s. to £13, delivered in the 
distriet; 11 15s. is the general figure the makers 
ecure for the bolt iron, and orders lack bulk. Marked 
hars are steady at £15, f.0.t. makers’ works. Con- 
tinental iron is offered at prices varving from £9 10s. 
fo £10, but delivery is very uncertain, and not much 
muisiness is reported as being placed in any direction. 


Steel. 

The position in the Sheffield market for steel and 
its products maintains its previously reported steadi- 
ness, basic billets showing signs of improvement now 
that Continental competition is out of the way, or 
nearly so, and acid billet producers also getting busier 
again. There is an expanding demand for open- 
hearth steel, and the crucible departments also repert 
rathey better business than of late. For engineering 
and motor steels there are heavy requirements, while 
the farm and garden implement sections are very busy. 
Only a moderately small business is passing in ferro- 
manganese, either on home or foreign account, but so 
far prices are unchanged. ‘Lhe price of ferro-silicon 
remains very firm for 45 per cent., whilst 25 per cent. 
and 75 per cent. material have not moved. Business 
in tinplates has heen slow all round lately. Inquiries 
ave not numerous, and only a small proportion of 
orders is resulting. 24s. 1}d., and even 24s. 3d., has 
heen paid during the past few days, but there would 
le no difficulty in getting a decent line fixed up at 24s 
for June or June/July delivery. as some of the makers 
undoubtedly require specifications for early dates. 


Scrap. 


There has, so far, been no change for the hetter 
in the markets for scrap metal, the demand remaininz 
slow and irregular and chiefly confined to more imme- 
diate requirements of consumers. In Lancashire. 
quotations for cast scrap have again weakened. and 
87s. 6d. for good broken machinery quality is now a 
full price. In some parts of the country this class of 
scrap is being sold at 2s. 6d. to Ss. per ton_ less. 
Local ironfounders are buying very little, and one 
must suppose that the reason is a lack of work, for 
the scrap is a far cheaper material than foundry 
pig-iron. In the Scottish markets heavy machinery 
cast-iron scrap is, if anything, a little better at 
96s. to 98s. per ton, with ordinary cast iron for 
foundries about 5s. per ton less. Old cast-iron rail- 
way chairs have changed hands at 96s., but the supply 
is not too plentiful. Iron works cast-iron scrap in 
handy pieces is around 90s. to 92s. 6d.. and large 
pieces suitable for melting furnaces or steelworks is 
85s. to 87s. 6d. per ton. Light cast-iron scrap is in 
fairly good demand at 77s. 6d. to 80s.. and for the 
same material mixed with C.T. fire-bars 75s. to 


77s. 6d. 


Metals. 


Copper. Valves in the standard copper market last 
week moved within a very limited range. and fluctua- 
tions in either direction were without special signifi- 
cance. With regard to the future, the outlook mav 
be considered as fairly favourable, home consumption 
continuing the improvement recently reported, and 
while American advices have scarcely been of an 
encouraging character, the reports regarding a slowing- 
down of industry over there seem to have been some- 
what premature, if not exaggerated, and this factor 
seems already to have been discounted by the recent 
fall in prices. Meanwhile, speculative interest on the 
standard market is conspicuous by its absence, Cur- 
rent quotations.— (ash: Thursday, £65 2s. 6d.; 
Friday, £63 7s. 6d.; Monday, £63 5s.: Tuesday. 
£63 7s. 6d.; Wednesday, £63 2s. 6d. Three Months : 
Thursday. £64: Fridav. £64 5s.: Monday, 
£64 2s. 6d.; Tuesday, £64 5s.; Wednesday, £64. 

Tin.—Influenced, presumably, by a continuance of the 
strong * bear’? movement initiated a short time ago, 
the downward tendency of tin values has become 
again pronounced, notwithstanding the favourable 
character of the statistics for April, disclosing a 
decrease in “ visible supplies’? of over 3,000 tons. 
This can, however, be attributed to the tactics of the 
speculative element in the market in an_ effort to 
eliminate the weaker operators with an ultimate 
design to establish a future strong ‘‘ bull ’’ position. 
Sales in the Straits have been maintained at a mode- 
rate level, and Batavia is also reported to have sold 
on a small scale. There has been some American 
interest in the metal at the lower level of values, and 
further buying seems likely as consumers in the 
United States are believed not to be very fully 
covered Current quotations :—Cash : Thursday 
£237: Fridav, £239: Monday, £235 10s.; Tuesday, 
£233 10s.; Wednesday, £227 10s. Three Months : 
Thursday, £237; Fridav, £238 12s. 6d.; Monday, 
£235 5s.; Tuesday, £233 5s.; Wednesday, £227 10s. 

Spelter.— Business in this section of the market has 
taken a quieter turn, and few transactions have been 
recorded. Galvanisers report that the umprovement in 
trade continues, but as vet this state of affairs has 
hardly had any effect on the value of the raw material 
Generally speaking, demand is so limited that the 
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market has ample spelter available for its purposes, 
ind the parity existing between America and London 
has no bearing on the present situation. Current 
quotations :—Ordinary "Vhursday, £30 10s.: Friday, 
£30 lls. 3d.; Monday, £30 6s. 3d.; Tuesday, 
£350 2s. 6d.; Wednesday, £29 17s. 6d. 

Lead.The market for soft foreizn pig continues 
strong. with prompt metal still scarce and command- 
ing high premiums. Arrivals in London are on a 
limited scale, and there is little doubt that, apart 
from the possibility of bear activity by speculators, 
there is little sound ground for a pessimistic view of 
the market. Reports of an impending strike at 
Broken Hill, coupled with a little more interest from 
consumers, have caused the market to firm up a little. 
Che consumption of metal in the electrical and cable 
making trades remains on a good scale. and it is anti- 
cipated that the outlet in this direction will steadily 
nerease during the next few months. Current quota- 
tions, foreign (prompt) Thursday, C31 ; 
Friday, £30 7s. 6d.; Monday, £29 17s. 6d.; Tuesday, 
£28 Wednesday, £28 10s. 


£28 15s.; 


Company News. 


Lea Valley Engineering Company (1924), Limited, 
9. New Oxtord Street, London, W.C.—Capita] £10,000. 


H. H. Vivian & Company, £1,241: 
transferred from general reserve fund to special reserve 


for depreci lation, “£2. 000. 


Payne & Hornsby, Limited, 6. st. Andrew's Build 
ngs, Gallowgate, Tyne.--Capital £5,000 
n £1 shares. Engineers. 


Metallic Seamless Tube Company, Limited.— Net 
profit. £2.620; brought forward. £838; dividend, 5 per 
cent. for vear on ordinary; carried forward, £991. 

Barnes & Fawns, Limited, 317, Moorgate Station 
Chambers, London, E.C.—Capital £11,000 in £1 shares 
(5,000 8 per cent. preference). Metal extractors. 

Walter D. Harding, Limited, 4, Hillside Road, 
Streatham Hill, London, S.W.—Capital, £1,000 in £1 
shares. Engineers. Director: W. D. Harding. 

W. Wilson & Son (Herts), Limited, 50. Kneesworth 
Street, Royston.—Capital £5,000. Engineers, etc. 
Permanent directors, F. W. Wilson and J. Har- 
greaves. 


William Hamilton & Sons, Limited, 95. West George 
Street, Glasgow.—-Capital £20.000. Iron. steel, metal 
and general merchants, ete. Directors: W. Hamilton, 
J. Hamilton and A. Hamilton. 


Lammermoor Engineering Company, Limited.— 
Capital £1,000. Directors: H. C. Mawman, D. Burrell 
and E. J, Walter. Solicitors: Nye, Moreton & Clowes, 
12, Serjeants Inn, Temple, London, E.. 

William Dobbs & Sons, Limited, low Bridge 
Machine Works, Low Bridge, Keighley.—Machinery 
manufacturers. Capital, £3,000 in £1 shares. Direc- 
tors: W. Dobbs, S. Dobbs and J. H. Dobbs. 

Wm. Westwood, Limited, 59, Aston Brook Street, 
Birmingham.—Capital £2,000 in £1 shares. Stamped 
and pressed steel and iron workers, engineers, founders, 
ete. Directors: W. T. Westwood and Miss F. A, 
Westwood. 

Coalport Cold Biast Slag Company, Limited, 
Station Yard of the London Midland and Scottish 
Railway, Coalport, Salop.—Capital, £2,000 in £1 
shares, to adopt an agreement with A. E. Harper, 
W. R. O. Harper and 8. A. Harper. Directors: A. E. 
Harper, W. R. O. Harper and 8. A. Turner. 

Harry Cocks (Cardiff), Limited, 142, Bute Street. 
Cardiff.—Capital £18,000 in £1 shares (12,000 7) per 
cent. cumulative preference). Ship furnishers, ete. 
Directors: Harry Cocks, J. P. (governing), E. Lowder 
Downing, J.P., Louis Bielski (director of Morgan, 
Wakley & Company) and David Hall (Hall, Lewis & 
Company). 

Masco Engineering Company, Limited, 56, Grey 
Street, Newcastle.—Capital £4,500 in £1 shares (1,457 
deferred and 3,043 ordinary), to adopt an agreement 
with W. E. Appleby and to acquire the business of 
the Masco Patents Manufacturing Company. Direc 
tors: W. E. Appleby and R. E. Spencer. Secretary: 
W. E. Appleby. 

Butterley Housing Company, Limited, Butterley Iron 
Works, Butterley, Derby.—Capital £25,000 in £1 
shares. Directors: A. FitzHerbert Wright, A. L. 
Wright, H. FitzHerbert Wright, A. M. Wright, E. B. 
FitzHerbert Wright, G. FitzHerbert Wright, and 
A. H. Wright (all directors of the Butterley Company, 
Limited). So long as the Butterley Company, Limited, 
hold £10,000 shares, the directors of that company for 

the time being shall also be the directors of this com 
pany. 
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Contracts Open. 


Denny, May 14.—Supply and laying about two 
miles of cast-iron pipes, chiefly of diameters 12-in. and 
10-in, for the Denny Town Council. Crouch & Hogg, 
engineers, 17, Lynedoch Street, Glasgow. (Fee, £2 2s. 
returnable.) 

Dewsbury, May 12.—Mild steel reinforcing bars 
(approximately 35 tons) for use in the construction 
of a’ ferro-concrete tank, for the Corporation. The 
Borough Engineer’s Office, Town Hall, Dewsbury. 

Durban, Natal, May 17.—Five miles of single tram 
track, complete with bonds, for the Corporation. 
Webster, Steel & Company, 36, Leadenhall Street. 
London, E.C.3. (Fee, £2 2s., returnable.) 

Johannesburg, May 26. Three 6-ton steam wagons, 
for the Municipal Council. The Department of Over 
seas Trade. 

London, S.W., May 9.-Steel material (angles, flats. 
plates), for the Bombay Railway Company, 91, Petty 
France, Westminster, S.W.1. Mr. 8S. G. Young 
secretary. (Fee, £1, non-returnable.) 

Southampton, May 26.—Supply, erection, ete.. at 
their electricity works, Western Esplanade, South 
aumpton, of one rotary wagon tippler, one coal receiv 
ing hopper, one gravity bucket, conveyor, one set ot 
overhead coal bunkers, forming an extension to the 
existing bunkers, together with coal chutes, ete, for 
the Corporation. The Borough Electrical Engineer. 
(Fee, £1 1s., returnable.) 

Stockport, May 20.—Steel framework for buildings. 
for the Stockport Industrial and Equitable Co-opera 
tive Society, Limited. Mr. S. Taylor, secretary. (Fee. 
£5, returnable.) 

Wakefield, May 12.—Steel shelving. for the West 
Riding Law and Parliamentary Committee. West 

tiding Architect, County Hall, Wakefield. 


Obituary. 


Mr. JAMES IKENYON, of Roseville. Wisewood, Shef 
field, director and manager of Charles Kenyon & 
Sons. Limited, the Boundary Rolling Mills, Sheffield, 
alied recently. 

Mr. Joun G. Kincaip, head of the firm of Kincaid 
& Company, engineers, died at his residence in 
Greenock recently, in his 84th year. He was 
a native of Greenock, and commenced business in the 
Clyde Foundry over 50 years ago. He was a_ past 
president of the North-West Engineering Employers’ 
Association. 

Sm Tuomas Mason, J.P., died at his residence, 
Craigie Hall, Bellahouston, Glasgow, recently. 
Sir Thomas, who was in his 80th vear, enjoyed fairly 
good health until within a short time of his death. 
About three weeks ago he presided at the annual meet- 
ing of Sir William Arrol & Company, Limited, ef 
which he was chairman, and in the same week he pre 
sided at the annual meeting of the Scottish Tube Com- 
pany, Limited. Sir Thomas Mason, during a long 
period of his career, took a foremost place in the 
public life of Glasgow, particularly through his work 
in promoting the interests of the Clyde Trust, of which 
he was chairman for 11 years. His many services to 
the community were recognised by the King in 1909. 
when the dignity of Knighthood was conferred upon 
him. By all who were associated with him in his mani- 
fold activities he was justly revered, and his strong 
character and outstanding personality, matured and 
developed by wide travels, will be greatly missed in 
many circles in Glasgow. 


THe Associarion ‘TECHNIQUE DE FONDERLE last year 
increased its membership list from 295 to 497. 

Tue Parts INTERNATIONAL Focnpry TRADES Exnist- 
which was organised by the Association 
Technique de Fonderie last September, made a profit 
of 40,213 franes. 

Ar A RECENT MEETING of the Association Technique 
de Fonderie it was proposed to increase the annual 
subseriptions from 50 to 75 frances for an ordinary 
member. 

Mr. THos. Vickers, late of the British Cast Tron 
Research Association, has commenced in private 
practice as a foundry consulting engineer, with oilices 
at 14. New Street. Birming ham. 

Malleable tron Research in France. -- \ research 
organisation has been formed in France, under the 
title of Association d’Etudes la Malléable, at 6, rue 
Franklin, Paris. As its title indicates, it will devote 
its energies to the investigation of malleable cast iron, 
and to the extension of its use in industry. The new 
association is to be congratulated on having secured 
the services of Mons. A. Portevin as its director. 
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